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The engineer who is designing plastic 
parts usually finds himself facing five 
major considerations: (1) ease of pro- 
duction, (2) purpose of the part, (3) 
service conditions, (4) cost, (5) selec- 
tion of materials. 


Within these broad categories there is a 
wealth of opportunity for good design 
technique, and almost as many pitfalls. 
Our own experience never fails to em- 
phasize one all-important fact. A satis 
factory plastic part is most often obtained 





UNDERCUTS: They run up costs... 


when there is close cooperation between prod- 
uct engineer, molder and the producer of the 
plastic material. 

Durez compounds provide you with un- 
usual latitude when it comes to mold- 
ability or ease of production. But a study 


of twenty years of data files on literally 
thousands of designing problems indi- 
cates there may be many factors in- 
volved. Of these factors, the following 
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INSERTS: imbedding in Durez 
mokes important savings... 


are especially important : 


Undercuts should be avoided wherever 
possible because Durez sets up hard in 
the mold. Split molds can handle un- 
dercuts, of course, but it runs up cost. 


On the other hand, when it comes to 
inserts, Durez will help you to keep 
cost down because contacts, terminals, 
wires and inlays can be imbedded dur- 
ing the molding process. This makes 
later assemblies easier, less expensive 
and stronger. 


Provided they can be withdrawn from 


PLASTICS THAT FIT THE JOB 










































mold, decorative details can be includ -d 
in any Durez piece. Simple lettering a id 
trademarks involve no problem. 


Strong, precise threads are easily mol d- 
ed, permitting permanent joining of sec- 
tions, or easy removal without binding. 


With Durez materials, it is practical to 
include machining. However, good de- 


signing can eliminate much machining 
which is always costly and should be 








MACHINING: Good designing can 
often avoid costly machining ... 


avoided. Of course, a machining opera 
tion will sometimes eliminate a split 
complicated, costly mold. 


Here we are only scratching the sur- 
face on the moldability of Durez com r 
pounds. Our files probably include much de 
interesting data on cases which are sim 
ilar to your own problem. If you have 
a plastic part or product in mind, we 
should like to hear from you. We offer 
our laboratory facilities and the experi c} 
ence of qualified technicians in helping 


you find your answer. Durez Plastics 
& Chemicals, Inc., 51 Walck Road, N 


Tonawanda, New York. 
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ie sur- 
; com- The use value of some plastic materials 
»much decreases as the temperature decreases 
e sim- ... They either weaken or become 
‘Seon brittle. Loalin, on the other hand, be- 
id, we comes increasingly stronger as the sur- 
oie rounding temperature drops. Because 
amped of this unusual, but highly desirable 
deine characteristic, Loalin has been singled 
es out as a material ideally suited to the 
ate needs of the aviation and refrigeration 
WN, 


industries. 

At 40°C. Loalin Polystyrene mold- 
ing compound has a tensile strength of 
6,000 lbs. per sq. in. At —35°C. its ten- 
sile strength is 8,300 lbs. per sq. in. A 
marked strength-factor increase. 

Added to this are many other basic 
reasons for Loalin’s rapidly expanding 
usefulness. It is noted for its high 
dimensional stability and consequent 
freedom from warpage. As an insulat- 
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decreased temperature 


---inereased strength 


ing material Loalin is twice as efficient 
as the material which most closely 
approximates it (Catalin Cast Phenol- 
ics). It compares favorably with such 
specialty insulators as felt, cork board 
and expanded rubber, a property that 
is particularly important when the use 
of plastics is included in the sealing 
frames and in the evaporator doors of 
electric refrigerators. 

In normal service many refrigera- 
tion parts are in constant contact with 
tomato and citrus juices, vinegar, alco- 
hol and cleanser materials containing 
high concentrations of free alkalies. 
Parts molded of Loalin are not affect- 
ed, even through long contact. By 
being odorless and tasteless, Loalin 
also possesses properties held in high 
regard by refrigeration interests. 

Another factor not to be overlooked 


PHYSICAL 


‘PROPERTIES 


by sales-minded manufacturers: is the 
element of Loalin’s style and beauty. 
It can be formulated in an unlimited 
range of transparent, translucent or 
opaque colors. 

Whenever you are ready to don your 
postwar thinking cap, the members of 
our engineering and planning staff will 
be glad to furnish you with helpful 
suggestions and complete details. 





Cow Resins 
Molding Compounds 
Liquid Resins 
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‘This is what 
Celluplastic Corporation does 
with National extruders 


ry 
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D, tubing, trim, flat-sections, 

molding ... these are just a 
few of the many types of extrusions 
being produced at the Newark, 
N. J., plant of Celluplastic Corpor- 
ation, New York. 


But of all the various shapes 
coming from Celluplastic’s big 
battery of National extruders, the 
company’s current pride is its 
thin-wall tubing, a practical ex- 

ample of which is the body 
of the tooth-paste tube illus- 
. trated at the left. 


Here is a job that calls for ex- 
ceedingly close control over toler- 
ances, uniformity and roundness, 
all of them problems that are greatly 
intensified by the hairbreadth thin- 
ness of the tubing wall. 


It's a job which the Celluplastic 
organization is doing skillfully, 
smoothly and effectively. It’s the 
type of job that National extruders, 
backed by sound engineering and 
a complete Pilot Plant to prove 
performance by production, can 
help others to do, too. 
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a Laminated INSUROK 


acquires greatly increased strength char- 
acteristics and solves many product and 
design problems for which ordinary laminates 
prove inadequate. 
In addition to its other excellent physical 


and chemical properties, this modern laminated 
plastic can now be used as a structural support 
throughout such industries as electrical, 
chemical, aviation, etc. 
If you’ve held back in adapting a plastic for 
your product because of insufficient strength 


characteristics, you may be able to change over 






now to advantage. Why not call a Richardson 
Engineer and find out what Formed Laminated 
INSUROK can do for you? 
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Light in weight, extremely low in water 
absorption and moisture permeability, exceptional 
electrical properties 


Now—after five years of intensive 
experimentation and development 
work—Du Pont announces poly- 
thene.* This is a new and unique 
plastic suitable for a wide variety 
of applications. Developed by 
Du Pont under basic U.S. product 
and process patents (U.S.P. 
2153553 and 2188465) —exclusive 
rights to which are owned by 
Du Pont— polythene is in produc- 
tion to meet certain war needs. 


Several distiget advantages in- 
dicate the ‘of..polythene for 
many applications long considered 
the proper sphere of plastics but 
impossible with materials avail- 
able up to now. Note these spe- 
cial properties: 

LOW WATER ABSORPTION— not more 
than 0.075% (A.S.T.M. method D 
570-42). Water vapor transmission 
—0.4 grams per square meter per 
24 hours at 25°C, 0.004” thickness 
(A.S.T.M. method D697-42T). 
HIGH DIELECTRIC STRENGTH—1000 
v/mil at 0.01” thickness, dielectric 
constant 2.2—2.3, with a power fac- 
tor of less than .0005 over a wide 
range of frequencies. 

VERY LOW SPECIFIC GRAVITY—0.92— 
0.93. 


UNUSUAL LOW-TEMPERATURE FLEXI- 
BILITY. 


REMARKABLE CHEMICAL INERTNESS 
—resistant to water, alkalies, acids, 
and oxygenated solvents. 


READY MOLDING AND FABRICATION 
BY PRESENT METHODS—wit!: existing 
thermoplastic molding and shaping 
equipment. Polythene powder can 
be extruded, injection molded, com- 
pression molded and calendered. In 
sheet, rod or tube form it can be 
machined, cut, blown, blanked or 
swaged. 

ADDITIONAL FACTS ABOUT DU PONT 
POLYTHENE—In stiffness, polythene 
lies between the so-called rigid and 
non-rigid types of plastics. Its ten- 


— rr. 
= . 


sile strength is 1500 psi. It is slow 
burning. It is soluble in hot.ali- 
phatic, aromatic, or chlorinated hy- 
drocarbon solvents. ’ 


WIRE AND CABLE COVERING—the re- 
markable electrical properties and 
ease of extrusion of Du Pont poly- 
thene indicate wide usage in this field. 


NOW AVAILABLE — polythene is avail- 
able now in production quantities 
only by specific authorization 
through WPB order M-348. How- 
ever, small lots for experimental pur- 
poses may be secured on proper ap- 
plication. Write for polythene prop- 
erties chart and other data which 
will suggest to you ways in which 
you might take best advantage of 
the unusual qualities of this new 
plastic for war work. Address in- 
quiries to E. I. du Pont de Nemours 
& Co. (Inc.), Plastics Department, 
Arlington, New Jersey. 


*A generic name for a solid, tough polymer from ethylene 
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Hose connection ends molded by Udylite 
Corporation, Detroit, Michigan. Material : 
Tenite 11, Cycle, 180 shots per hour. 


Swirl mixer molded by Columbus Plastic 
Products, Columbus, Ohio. 
Material : Tenite |. 


The swirl beverage mixer and the hose connec- 
tions shown above save metal. They also 
exemplify the versatility and the precision of 
Reed-Prentice Plastic Injection Molding Ma- 
chines. These pieces are molded on a Reed- 
Prentice 10D — 6 oz. machine. 

In addition to a complete line of Injection Mold- 
ing Machines of 4, 6, 8, 16 and 22 oz. capacities. 
Reed-Prentice also offers an engineering service 





PRECISION 


VERSATILITY 
SERVICE 





available for consultation concerning machines 
to fit your individual needs, as well as a com- 
plete service for mold design and construction to 
meet your particular production requirements. 
Full information relative to this service will be 
supplied upon request. 


MAIN OFFICE 


WORCESTER 
MASS U.S A. 


BRANCH OFFICES 
oa 


New Yon Cie” NY. 


PIEED-PRENTICE Cine 








Transparency , too, is put to work in 
these electrician’s pliers — made for 
line testing, fuse pulling and the safe- 
handling of innumerable live-wire jobs. 
The art of the molder and the versatility of 
Lumarith* (cellulose acetate base) plastics combine 
to create an improved product — lightweight, very : 
. Pod . If you have a conversion problem, we can help 
tough and very practical. The husky utility man LPR GO TG YH r 
. ; 3 . - ‘ you very directly Ly putting you in touch with 
can bear down heavily; these pliers can take the ; available molders and by advising on formulation 


pressure of his grip without breaking because and molding procedure. Celanese Celluloid 


Corporation, The First Name in Plastics, a 


Lumarith has unusual flexural strength. 
If the subject has not come up recently in your ' , division of Celanese Corporation of America, 
‘ : : 180 Madison Avenue, New York City 16. 


plant, you may be surprised to learn that the great Rigrecmmnion: Deyn, Phileddphia, Ciso- 
toughness and impact strength of Lumarith is re- land, Chicago, St. Louis, Detroit, Los Angeles, 
placing old line plastics whose brittleness has been Washington, D. C., Leominster, Montreal, 
a drawback. Great advances have been made in 
molding techniques effecting accuracy and im- 
pact strength. As in the case of the Signal 
Corps flashlight and the Army gas mask, 

parts can be made interchangeable with 

one another or with metal units. 


Toronto, Ottawa. 


*Reg. U.S. Pat. OF. 
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ITS TOUGH! 


When you build up 

over the years 

a great reputation 

as a foremost maker of quality 
tooth brushes... 

Pro-phy-lac-tic Tooth Brushes... 


~~ it’s tough 


“>to make some people 


understand 

that you are also 
the country’s 
largest producer 

of injection-molded 


heavy section pieces! 








HAVE YOU A PLASTICS PROBLEM 
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Dispersions Process. Inc. 


under management UNITED ST 
symbolizing ATES RUBBER COMPANY 
research and development 
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1230 SIXTH 
AVENUE, N 
, NEW YORK 
20, N. Y 








call it “Know How”... 


There are many names for skill and ex- § Now our many skills are turned to pro- 


perience but no substitute for the combi- ducing the tools and dies and parts 


tion. Through 15 f ti 
; a: = ange! graea needed for war. We are proud that each 


production, Allied Products Corporation 
perfected the skill of its craftsmen and of our four plants flies the Army-Navy 


the facilities of its fowr great plants. “E” for excellence of production. 


ALLIED PRODUCTS CORPORATION 
Detroit and Hillsdale, Michigan 


Precision Aircraft Parts . .. Plastic Molds .. . Interchangeable Punches and Dies . .. Production Parts 


Sheet Metal Dies . . . Jigs and Fixtures ... Cold Forged Parts 
BUY MORE WAR BONDS 


lnitexchangeable 
Punch and Die 


Perfected by Richard 
Brothers Division of Allied 
Products Corporation, this 
unit is now widely used in all 
metal working fields. Stand- 
ard size square, round or 
end retainers are of case- 
hardened steel. The retainer 
is fitted with a patented ball 
bearing and spring lock 
which holds the punch or die 
securely but permits easy 
changing without removing 
the die from the press. In- 
terchangeable punches are of 
water-hardened steel, rigidly 
tested and inspected. Carried 
in stock in a wide range of 
standard sizes. Special size 
retainer plates, punches and 
dies made to order. Write for 
the complete R-B catalog. 

































BALL 
BEARING 
Lock 










Illustrated above is a complete Richard Brothers Inter- 





eh 


rangeable Punch and Die assembly showing the method 


“1T'S AN of releasing either the punch or die simply by depressing 


uct” the ball bearing with the special hand tool provided. 
ALLIED PROD 
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Over two years of use in high frequency 
electrical equipment have shown that Styramic 
has opened up a new and highly promising field 
to plastics. ..and given you a new and profitable 
opportunity to serve the electronics industry. 


A modified polystyrene developed especially to 
overcome disadvantages of ceramics where high 
frequency insulating qualities are required, Sty- 
ramic offers the following important advantages: 





Y the same superior high frequency electrical 
characteristics as polystyrene, most prom- 
ising ceramic replacement previously 
available; 

Y excellent machining qualities; 


non-inflammability ; 


n. 


/ better heat resistance than polystyrene, 
qualifying it for all applications except 
those where unusually high operating tem- 
peratures are encountered over a long time. 


Manufacturers of high frequency equipment are 
especially interested in production economies 
made possible by Styramic. It can be readily 
molded by compression or injection and can be 
extruded into rods, tubes or other shapes of 
uniform cross section. It can be drilled, tapped 
or turned where machining is necessary to sup- 
plement molding. Unlike ceramic materials, it 
can be held to very close tolerances. 


For full details and experienced technical 
assistance in adapting Styramic to war needs or 
postwar plans of you and your customers in the 
electronics industry, write: MONSANTO CHEMICAL 
ComPANY, Plastics Division, Springfield, Mass. 





How you can offer electronic industry 
hetter high frequency insulation 
at lower cost with STYRAMIC 
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HOW STYRAMIC COMPARES ae |A ep eg 
WITH TYPICAL POLYSTYRENE — | y-ony 
Styromic 28 Grey | Standard 
Formulations and Colors Styromic 20 Crystal (water 
i Notvral a ‘ 
a ey 7 
Granulations, ins. | Ye ee a 
Screen Anolysis Limits, %, | 
Through 3 mesh 100 | 100 
Through 14 mesh l 3 i 7 
Recommended Molding Method inj., ext. & comp. | Inj. 
Compression Ratio 25-28 | 2.0-2.3 
‘ 325-450 inj 300-400 
Molding Temperature, °F 300-350 ~~ ne Serr se 
10,000 and up inj. | 10,000 and up inj 
Molding Pressure, ibs. per sq. in 500 to 5,000 
Specific Grovity t+ on. a. 2 eg, 
Specific Volume, cu. ims. per Ib 20.4 26.42 
Mold and Age Shrinkage, ins. per in e oe . 0.0024 
Heot Distortion, °F a maaTy 167 i 168-1 76 
Flow Temperature, °F 280 266 
Water Absorption, 24 brs., % 0.046 0.078 
: Chars slightly but 
Burning Rate, ins. per min a a Seagg 077 
Tensile Strength, Ibs. per sq. in 3,000-3,500 6160 
a ~~. a »- a 
Flexural Strength, Ibs. per sq. in. 6,000-7,000 13,100 
Young's Modulus, in tension, p.s.i. x 10° 3.34 3.18 
impact Strength. Izod, ft. Ibs. per in 
town o | 
Rockwell Hardness M72 Mag 
Dielectric Constant, 300 ke. dry 2.55 2.60 
Dielectric Constant, 300 ke, 96 hrs. | 240 | 240 
water immersion he 
Power Factor, 300 ke. dry 0.0004 < 0.0003 
Power Factor, 300 ke., 96 hrs. woter 0.0004 < 0.0003 
immersion 
Loss Factor, 300 ke. dry 0.001 < 0.0008 
Loss Factor, 300 ke. 96 hrs. water 0.001 < 0.0008 
wmmersion 











THE BROAD AND VERSATILE FAMILY OF MONSANTO PLASTICS 


(Trade names designate Monsanto's exclusive 
formulations of these basic plastic materials) 


LUSTRON (polystyrene) « OPALON (cast phenolic resin) 


SAFLEX (vinyl acetal) - RESINOX (phenolic compounds) 


Sheets - Rods - Tubes + Molding Compounds - Castings 
Vuepak Rigid Transparent Packaging Materials 








FIBESTOS (cellulose acetate) - NITRON (cellulose nitrate) ee 


The above values except where otherwise noted are determined 
on samples conditioned and tested at 25°C. (77°F.) and 50% R. H. 
A.5S.1T.M. standard test methods were used wherever applicable. 








MONSANTO 
PLASTICS 
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Six At One Stroke! 


By having an experienced and practical field engineer look over your 1, 
sanding and finishing operations all six of these obvious benefits are 
instantly put at your service: 



















1. The most efficient of our five abrasives for cutting the specific | E 
material you're working. 


2. The appropriate grit sizes for fast, long service and the best 
resultant finish. 


3. The indicated coating of the abrasive crystals—Electro Coat, 
Openkote, Closekote. (They're vastly different, you know.) . 


4. The most effective and economical of our three backings— 
paper, cloth or “‘combination”’. 7 


5. If cloth, just the optimum weight and flexibility; there are u 
about a dozen gradations. 


6. The most convenient form in which to buy—roll, sheet, , 
belt, disc or several of the modern, ready-to-use “gadgets” for 
your portable or flexible shaft machines. 


Knowledge of all six is vital to speed and economy. Get it from any 
of our branches or from BEHR-MANNING, Troy, N. Y. 


Pioneers in Better Coated Abrasives Since 1872 








BEHR-MANNING : BRANCHES: Boston, Buffalo, Chicago, Cleveland, 


(DIVISION OF NORTON COMPANY ) ae. Grand ee on nee oe 
Detroit, Los Angeles, New York, San Francisco, 
TROY, N. Y. 
, BE SORTON ABRASIVES Philadelphia, St. Louis, Tacoma. 
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N). you have a post-war product on your drawing boards now 
that might be a whole lot better and cheaper to produce in molded 
plastics? Or a product in the model stage that is ready to go now. 
In either case we would like to talk to you. 

We can’t promise you deliveries right now, except on certain 
special items such as extruded tubing and cellulose nitrate sheets. 
But we can deliver when it comes to the application of plastic 
molding “know how” to the solution of your particular molding 
problem. Our engineers, backed by Auburn’s more than sixty 
years of molding experience, can tell you, from your drawings or 
models, how and where plastics can best be used. More than that, 
they may be able to show you, before the die is made, how to 
increase your products saleability or profitability through a fuller 
use of Auburn’s molding facilities and Auburn’s experience. 

Under the pressure of the last two or three years we have not 
only expanded those facilities but we have also piled up a lot of 
experience that is bound to make someone’s peacetime products 


better and cheaper. It may be yours . . . so why not write now? 


MOLDED PLASTICS DIVISION 













Services and Preducts 
Now Offered at Auburn 


Injection Molding 
Plastic Tubing 
Compression Molding 
Die Manufacture 
Extrusion 
Transfer Molding 


Cellulose Nitrate 
Sheets and Rods 
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Uniform Plasticity! Electronic preheating is so thor- 
ough that the entire preform becomes a spongy mass. 





INCREASE PRESS 
WITH ELECTRONIC 








Uniform Heating Shortens Closing 
Time, Lowers Pressure Needed 


Preforms heated with high-frequency power — generated by electron tubes 
— soften uniformly throughout. Temperature rises evenly. Thus electronic 
preheating can be very fast. It can be controlled with great accuracy. 

A one-pound preform can be heated to 275°F. in about 60 seconds with 
an RCA 2-kilowatt electronic generator. 

Faster Press Closing — Because of the high plasticity which this uni- 
form heating provides, press closing is faster. In a typical case press closing 
time was reduced from 90 seconds to 20 seconds—a saving of 77%! 

Faster Curing —Since the plastic material is uniformly preheated to 
a high temperature, the curing time in the mold is greatly reduced. Tests 
showed in one case a reduction of curing time from 7 minutes to 14 minutes, 
while product quality (shown by acetone extraction) was improved. 






se | Uncured Resin 
Y a —+-Old Method aa 
| xd 
3 30 Uncured Resin 
23 |_witth Electronic 
S2% RESULTS [OF Preheating 
5 ____ | Acetong Extraction 
z |% sts 
=> | ESTS) 
: 2 3 4 - 6 7 


Curin6 Time —— Minutes 


Lower Pressures — The great plasticity obtained with electronic heat 
makes lower molding pressures possible than could be obtained with 
non-uniform heating. 

Less Mold Stress— Easy flow of the plastic material decreases stresses 
on mold parts—especially in intricate molds—which means longer mold 
life, lower mold cost, and less danger of interrupting production due to 


damaged molds. 

improved Product —The low percentage of uncured resin obtained 
with electronic preheating makes for stronger products. The more uniform 
curing (or polymerization) of the plastic reduces residual stresses which 
cause warpage and distortion of the product. This means that better 
dimensional stability may be obtained. 

Reduction of Rejects — Wherever rejects have been caused by 
irregular preheating, substantial reductions can be expected when electronic 
heating is used. 

Overall Time-Saving — The time-saving possible with electronic 
heat will vary with different applications. In general, a reasonable estimate 
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OuTPUT SO% 
‘PREHEATING ! 


is that two presses will do the work of three—an increase of 50% —when 
electronic preheating is used. 

Low Cost—Operation cost of RCA electronic heating for your product 
can be estimated at about one- to two-tenths of a cent per pound (for a top 
ac] temperature of 275°F.). This figure includes tube cost. 

How It Works —The RCA electronic generator converts ordinary elec- 


tric current (60 cycles) into high-frequency alternating current (up to 


r 
, 
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What Is Your Problem? — Electronic heating is still a relatively new 


science. For that reason your problem may be one that has not yet been 


! 
i 
solved. RCA engineers will be glad to help you in applying electronic heat ; 
in your plant, or to your plastic material if you are a materials supplier. | Name 
u 
i PR ae 
i 
! 
! 
! 
u 
f 
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bes 
aie 10,000,000 cycles). This current is fed to the two plates between which 
fies the preform is placed (see photo, lower left). 
ith The molding material becomes, in effect, an electrical conductor of this 
high-frequency current. Since the current distributes itself evenly, the 
ni heating it produces is uniform and thus can be very fast. 
ng Estimating Power Needed— Assuming a maximum heating time of 
60 seconds, the following table will help you choose the RCA units for 
your needs. 
to 
sts 
—- an sad 
ra 50 Convenient! Your RCA electronic generator can be 
n placed to serve two or more presses. A safety cage 
x40. protects your operators. 
o 
p i i 
° a ! FREE (Please h sam 
2 1 O “Mold; ——— / 
wae 
S 10 ; article on Pb with Radj enti 
& j oO" tronic heatin cy 8 4-page I 
3 4567 10 ; Stating you a ata Form P ; 
; ea 
i aid in / 
i 


RCA engineers have prepared a simple engineering data form to help 
you supply information on your problem. Copies will be sent you promptly 


: on request. Use the convenient coupon or write for “Engineering Data 
Form P,” to RCA, Dept 70-31, Camden, N. J. 





RCA ELECTRONIC HEAT 
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WHAT tS THE METAPLAST PROCESS ?* 

i# is a process for electroplating a smooth non-porous 
adhesive metal coating in any desired thickness, on non- 
conductive surfaces. Various metals or methods of piatiag 
can be used to insure one or a combination of desired 
properties of high conductivity, resistance to vibrational 
stresses, dimentional stability and elimination of mois- 
ture absorption. 


WHAT ARE SOME APPLICATIONS ? 

A popular application of Metaplating is shown in the above pho- 
tograph of a silver plated loop antenna. Metaplating provides a 
strong feather weight shield to eliminate precipitation static and 
to increase the “Q" of the loop. 


Also shown is a thirty inch antenna mast used on combat planes. 
it is built of Compreg Wood and Metapiated with copper to 
Signal Corps specifications. 

Pictured also is an electrostatically shielded housing Metaplated 
with @ base coat of copper and finished with cadmium for corro- 
sion resistance. Weight and expensive machine work are eliminated 
by the use of a light plastic for this complicated housing. 


Easily printed and weight saving plastics can be used for instru- 
ment panels by Metaplating on the back any desired thickness of 
metal for grounding or electrostatic shielding. 


The disc pictured at left is an example of a combination insulating 
and conducting surface Metaplated in specific areas for control of 
precise electrical equipment. 


Write or wire our Engineering Department concerning your problem. 


Melaplast 


*U.S. Patents 2,214,646-2,303,891 U.S. and Foreign Patents 


METAPLAST CORPORATION 205- WEST 19th STREET NEW YORK 11, N. Y. 











Elmes Builds a Complete Line of Hobbing Presses, 
Ranging Up to the Heaviest Capacities. Each Combining Features 
of Efficiency, Safety, and Smoothness in Power Application . . . 






Important to the success of any manufacturing operation is the 
foundation work upon which production routine is based. 


Nowhere is this more vital than in the making of molds. 





Consequently, the accuracy of operation plus the precision con- 





trol of this Elmes Hobbing Press has made it preferred equipment 





for plastic mold manufacturers. 





Elmes Engineering Staff will gladly cooperate with you in the se- 





lection of a hobbing press to meet your specific requirements. 





Suggestions, recommendations, with cost estimates will be given 





without obligation. 





ELMES ENGINEERING WORKS of AMERICAN 
STEEL FOUNDRIES, 225 N. Morgan St., Chicago 











FEATURES THAT GUARANTEE 
OUTSTANDING PRESS PERFORMANCE 


@ CONTROLLED HOBBING SPEED 
@ RAPID ADVANCE TO AND FROM WORK 





@ RUGGED CONSTRUCTION 
@ FULLY ENCLOSED 
@ SIMPLICITY AND EASE OF OPERATION © SHATTER-PROOF GLASS SHUTTER 









Gree Bulletin... 
“HYDRAULIC PLASTIC MOLDING PRESSES” 


Recently printed, this bulletin describes the presses 
used for compression and transfer molding processes. 
Send for your free copy today. 


ELMES caumenr 


Also Manufactured in Canada 
METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 





ELMES oe = 
HYDRAULIC HOBBING OR DIE SINKING PRESS | iy 


3-column, motor driven, compact in design, made of 
highest quality materials throughout. 
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Bexinp all of our modern methods of 
communication are electrically energized 
devices. Their successful operation de- 
pends on good insulating materials, insu- 
lating materials that will take physical 
abuse and which will function under 
extreme moisture and temperature con- 
ditions. 

Ever since electrical energy was first 
harnessed and put to work C-D materials have provided 
good insulation. The development of better insulating 
materials has been the constant goal of the C-D laboratory. 
The success of C-D's efforts have been the lengthening 
shadows which have forecast the phenomenal advances 
which this country has made in the field of communications. 

Ist DIAMOND Vulcanized FIBRE; then DILECTO, a mois- 
ture proof insulation; 3rd VULCOID, which combines to a 
remarkable degree the desirable properties of both 
DIAMOND Fibre and DILECTO; 4th MICABOND—Mica 
insulation in its most usable form and now DILECTENE, a 
pure resin plastic especially for U-H-F insulation. 

C-D engineers have helped solve thousands of insulating 
problems. They have accumulated a wealth of “know how” 
which is at your disposal to help solve your electrical insula- 
tion problem. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 
























SPEEDING THROUGH the projector, movie 


. 





WIRE INSULATION of extruded Ethyl Cel- FLEXIBLE BRISTLES for 


made by Devoe & Raynolds witha coating 


lulose is highly flexible, extremely tough 
of Cellulose Acetate over rayon cord. 


—and has excellent dielectric properties. 


film must be flexible—and tough. It is made 
of Cellulose Nitrate or Cellulose Acetate. 


WHEN IS A PLASTIC TRULY FLEXIBLE ? 


It is not just by chance that 
movie film is made of Cellu- 
lose Nitrate or Cellulose Ace- 
tate . 
Corps’ identity panel for mo- 


. or that the Signal 


torized Army equipment is 
coated with Ethyl Cellulose. 
Flexibility is a prime characteristic of 
plastics based on cellulose compounds 
they are truly flexible, over wide 
ranges of temperature. 
If your product must, like those pic- 
tured here, withstand flexing or bend- 


ing, twisting or folding, an inquiry 
among those who make plastics will 
most likely lead to one of the Hercules 
of cellulose. We do not 
ourselves make plastics, but through 


derivatives 


years of research as a leading producer 
of cellulose compounds we have devel- 
oped each of the properties which give 
cellulose plastics their unique combina- 
tion of advantages. For literature and 
other data, we invite you to write to 
Cellulose Products Dept., MP-14, 

Hercules Powder Company, Wilmington 99, Del. 


ECONOMICAL + CLEAR + STABLE + FLEXIBLE + TOUGH + LIGHTWEIGHT 


; 


TO IDENTIFY U.S. equipment to U. S. aircraft, 
these brilliant fluorescent panels, coated with 
Ethyl Cellulose. No cnaiion or peeling at 
20° F below zero — no stickiness even at 200° 
F. Developed by Conti-Glo Division, Con- 
tinental Lithograph Corporation. 


© 1944, weacuies POWDER COMPANY 900-86 


HERCULES 


CELLULOSE NITRATE 
ETHYL CELLULOSE 


























Oost Wan PLASTIC Dales 


Crowd contol adore 
ia nequined To Pimance bond | 
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COLEMAN & COMPANY 


468 FOURTH AVENUE + NEW YORK CITY 
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HIGH RESISTANCE TO 


HEAT AND COLD FLOW 




















@ Imagine cellulose acetate (metal plated) with- 
standing temperatures up to 203° F. without 
blistering or deformity! An unplated specimen 
of the same quality showed deformity at 165° F. 
This test and others in our laboratory have 
proved that METAL PLATED PLASTICS 
effectively combat dimensional instability from 
either heat or cold flow. 

The Monroe method of plating plastics with 
metals also contributes to Aexural strength, 
electrical shielding, impact strength...and 


helps control absorption. It opens a wide new 
range of possibilities in the use of plastics... 
particularly thermoplastics. 

Our long experience of more than a quarter 


METAL PLATED PLASTICS 


FOR INCREASED 


DIMENSIONAL STABILITY 








of acentury in the production of countless metal 
products for many companies is your assurance 
that we recommend plated plastics only where 
a genuine advantage over the use of metals is 
apparent. 

By our process, plastics can be successfully 
plated with any metal that lends itself to electro- 
plating, and through experimentation has re- 
vealed an extensive range of applications. 

We are prepared to work with your de- 
signers and engineers immediately to determine 
applications of METAL PLATED PLASTICS 
in your own field of manufacture. 

Write for our bulletin giving you further 
information on “Plated Plastics.” 





MONROE AUTO EQUIPMENT COMPANY 
PLASTICS DIVISION 


MONROE, MICH. 


The Metaplast Process 
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IS THE SPICE OF LIFE 
AT VARCUM 


CUSTOM-MADE RESINS FOR 
THE WORLD'S FINEST PRODUCTS 


Cowper, the author of this famous saying, wasn't 
in the synthetic resin business but his world 
renowned phrase certainly applies to the work 
going on in our plant. 


More and more, manufacturers are turning to 
Varcum Resins as the perfect bonding agent for 
broke linings, gaskets, radio resistors and grinding 
wheels; and as the superior insulating varnish for 
electrical motors and generators. 


Notice the wood in the background of this ad? 
That's a piece of special airplane plywood used 
in the new Army gliders and represents one of 
the latest uses . 


Varcum research men have developed individual 
resins for these and many other products. Their 
success can be attributed to the keen sense of 
perseverance and ‘‘pride in a job well done’ that 
prevails with our technical staff. They like to 
solve resin problems! 


VARCUM 


CHEMICAL CORPORATION 
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HIGH PRESSURE HYDRAULIC UNITS 


For Laboratory and 


- 
= 
Pos 
Production Presses _. 
A oe 
ss 
SS 
| ss 


SS 


Williams Apparatus Co. 
Laboratory Press 
powered with HYCON Units 





Small Compact Elements 
Operation 0 p.s.i. to 3000 p.s.i. 


utthout obligation 


CATALOG 
ON REQUEST 


THE NEW YORK AIR BRAKE COMPANY 


420 Lexington Ave., New York 17, N. Y. 
























Collaborating closely with the engineer- 
ing staffs of manufacturers engaged in 
producing for America’s military re- 
quirements, this organization has spe- 
cialized in the redesign of products and 
parts to assure maximum benefits 
through the use of plastic materials and 
plastic molding. Our engineering expe- 
rience and molding facilities will be 





THE SYMBOL OF 
ENGINEERING EXPERIENCE 
AND MOLDING SKILL 








available to serve post-war industry in 
similar degree; assisting in product bet- 
terment, in reducing assembly time, in 
lowering cost of manufacture .. . in the 
most practical application of plastics to 
products old or new. The molded plastic 
assemblies described below illustrate 
some of our precision molding and as- 
sembly services. 





EXEMPLIFYING FUNCTIONAL DESIGN IN PLASTICS 


MOLDED PLASTIC ROTORS above are made in one-piece with 
22 rings and 3 rings respectively. Bi-metal rings are precisely 
spaced and transfer-molded in a material selected by our re- 
search engineers to provide balanced physical and electrical 


CONTROL PULLEYS . . . molded complete 
with ball-bearings to eliminate the need 
for metal bushings. This avoids variations 
that may occur when bearings must be 
fitted to bushings and saves assembly 
time. Mold finish of groove is smoother 
and harder than machined surfaces, which 
serves to prolong cable life. Pulleys are 
melded from a phenolic compound, 
reinforced by macerated fabric for s 
greater durability. 















properties. Permanent alignment is assured through one-piece 
construction, with consequent elimination of assembly and serv- 
ice problems. Our molded finish is more moisture-resistant than 
a machined surface with consequent reduction in power loss 


MOLDED CONNECTOR PANEL ASSEMBLIES 


As suppliers of molded plastic parts to 


the aircraft industry, one of our services 


is the manufacture of connector panels, 
molded and assembled complete with 
hardware. These are delivered cut to de- 
sired lengths and ready for use. Assem- 
bly time is saved. Loss from scrap is 
avoided. The assemblies are available in 
_ 2 types: NAS 17 and NAS 18. 


Write for free FOLDER FILE, containing more complete 


information on otr plastics designing and molding services. 


PLASTIC MANUFACTURERS 


INCORPORATED 


INJECTION AND TRANSFER MOLDING 


STAMFORD, CONNECTICUT 
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FOR NEW OR OLD HYDRAULIC 
CIRCUITS. Fits anywhere into your present 
or new hydraulic circuits without interfer- 
ence. Now you can obtain high pressure 
when you need it—return to low pressure at 
will. Use low horsepower motor and low pres- 
sure control valves—results in lower initial Pumps. Capacities 12-20-30 
investment and reduced operating and main- 


tenance costs. 


Can be used in circuits with either variable 


Pe 50 to 3000 
Pressure {rout your 
liydraulic Circuits 


with a 





oil hydraulicall 


A high pressure ©" 
self -contal 








iliary to your 


d aux 
- wit. 


e hydraulic oe 
~e as much as 


cuits Racine Oil 


"Variable Volume" PUMPS 
“Balanced-Piston™ VALVES 


Include in your hydraulic cir- 
“Vane Type- Variable Volume” 
G.P.M. Operating pressures 50 


to 1,000 pounds per square 
inch. Racine “Balanced-Piston™ 


or constant volume pumps. 


Free from repairs — no gears to wear out — 
no driving mechanism to get out of adjust- 
ment. The Racine Hydraulic Pressure Booster 
is an exclusive patented unit. For complete 
information ask for illustrated bulletin. Ad- 


dress Dept. MP-P. 


Valves insure ease of operation. 
Sizes 4%” to 114". Available 
with manual, solenoid, pilot and 
mechanically operated devices. 
Let Racine engineers help you 
with your oil hydraulic applica- 
tions. Ask for Bulletin P-10-C. 

















Stock Feed Machine 





RACINE METAL CUTTING MACHINES 


For 36 years Racine has led the field in metal 
cutting machines. Positive screw feed and the 
application of hydraulic operation, feed and 
control to metal cutting machines of the recip- 
rocating type, were first developed by Racine. 
A full line—capacities 6” x 6” to 20” x 20”. 














Racine “Variable Volume" 
Oil Hydraulic Pump 
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TOMORROWS REFRIGERATOR 
MADE WITH PAPER 


In a world with plenty of metal, post- 
war refrigerators will be made with 
Riegel-X plastic laminates. 


The logic of this revolutionary practice 
is beyond question. Instead of being a 
conductor—Riegel-X has high thermal 
and electrical insulation. It .is light in 
weight and very strong—reducing cost of 
shipping and installation, and lessening 
the chance of damage in transit. It lends 
itself to stream-lined production meth- 
ods with consistency of quality and per- 
fection of detail. 


ite 
ERVEST 











—o—_~ See one 


Refrigerators are only one example. he 22 
Other post-war products are being de- LE! 
veloped because Riegel-X is water- ° 22-Or 


proof, termite proof, will not support — - 


combustion, and can be fabricated into east 


complicated shapes. perience, 
ester Inj 

ng Machi 
Now is the time to find out where + yes 
: ! high qu 
Riegel-X fits into your post-war plans. , poe 
. . . br servic 
Write for information and samples to productio 

















RIEGEL PAPER CORPORATION 


342 MADIGON AVENUE, NEW YORK 17, N.Y. 


In the meantime, Riegel-X is being 
used for gunners’ seats, wing tip ribs, 
ammunition boxes, helmets and many 
other military purposes. 


RIEGEL-X 


x A group of plain and impregnated base papers for x 
beth fluid and direct pressure plastic laminates 
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AND TIME-TESTED, TOO! 


If you produce thermoplastic moldings, you are probably thinking 
right now about your future products. And that brings you immediately 
to molding machines. It is difficult to know exactly what products 
you will be making. That means that you want the most versatile 
molding equipment you can get. 


Consider this about Lester Injection Molding Machines. The size range 
is complete—4, 6, 8, 12, 16 and the 22-ounce size for larger moldings. 
The operating range is greatly extended by the interchangeability of 
three heating cylinders of different capacities available for each model. 
Thus the Lester is three machines in one, for each mode! is capable 
of operation in three ranges. 


Lester Injection Molding Machines are modern, for they are designed* 
for today’s requirements of speed, accuracy and economy. But they 
are time-tested, too. Lesters are the result of more tharf three decades 
of experience in the engineering design of pressure casting equipment. 


In the markets of the future, you'll face the competition of these 
he 22 OUNCE versatile molding machines. Isn't it wise to investi- 
gate the Lester line now? 
LESTER 


e 22-Ounce Lester— 


flyin point of sie * REASONS WHY LESTERS DO MANY JOBS WELL 


background of long ex- <n 
berience, this newest oO Vertical heating cylinder with hollow injection plunger for 


ester Injection Mold- ! . high heating efficiency. 


ng Machine has proved 
ts ability to produce (2) Extra, interchangeable heating cylinders for maximum 


high quality moldings operating range. 


n more than 2 years 
bf service in actual 3) Flash on moldings held to absolute minimum by positive 


foduction operation. die locking. 










4] Perfect parallelism of die plates assured by central die 
adjustment. 





5) Die locking mechanism rigidly supported by heavy alloy 
steel beam frame 


‘ 





6) Complete range of sizes, from 4 to 22 ounces. 







National Distributors: LESTER-PHOENIX, INC. 


\ ) 2711 CHURCH AVENUE + CLEVELAND, OHIO. 
Representatives in: Foreign Agents: 
NEW YORK CITY + DETROIT DOWDING & DOLL, LTD., 
LEOMINSTER + LOS ANGELES LONDON, ENGLAND 
CHICAGO + SAN FRANCISCO SCOTT & HOLLADAY PTY. LTD. 
CINCINNATI SYDNEY, AUSTRALIA 


\ 
INJECTION MOLDING MACHINES 
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South Bend Engine Lathes 
and Toolroom Lathes are 
made in five sizes: 9", 10”, 
13”, 1446", and 16” swings, 
with bed lengths from 3’ to 
12’. The Turret Lathes are 
made with 9° and 10” swings. 
They are illustrated and de- 
scribed in Catalog No. 100-C, 







Post-war employment and prosperity 
depend upon quick resumption of normal 
peace time civilian activities, production, 
and services. To furnish lathes first to those 
who will be ready to use them (but cannot 
qualify for a war-time priority) South Bend 
Lathe Works now offers a practical post- 
war priority plan. 

To take advantage of this plan, place an 
order now for the lathes you want. No down 
payment, no deposit is required. Should 
conditions necessitate, you may cancel the 
order at any time. All we ask is that it be 
placed in good faith. 

When your order is received, we will 
issue a numbered Post-war Priority Cer- 
tificate. As soon as materials and man- 
power are released for civilian produc- 


tion, South Bend Lathes will be shipped 
SOUTH BEND 


SOUTH BEND 22, INDIANA e« 


9” South Bend Lathe | 
Bed Lengths: 3° to 444 


7st ON THE POST-WAR PRIORITY LIST 


in accordance with the Priority Certificates. 
Certificate holders will receive the first 
South Bend Lathes to be thus released, up 
to 80% of our production. The remaining 
20% will be reserved for returning service 
men who may need lathes. 

All standard South Bend Lathes, em- 
bodying the improvements developed in 
meeting exacting war production needs, 
will be available. No revolutionary models 
or design changes are to be expected. 
There will be no price increase — unless 
material or labor costs, or other conditions 
beyond our control, require it. 

Here is a practical first step in putting 
your post-war plans into action. Send for 
, Catalog No. 100-C and full information 

on this plan. Choose the lathes that meet 
your needs... place an order now, and 
be sure of earliest possible delivery. 


LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS 





16” South Bend Lathe 


10” South Bend Lothe J 
4 Bed Lengths: 5° to 12° 


Bed Lengths: 3° to 42 
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How much 
EXPERIENCE 


Simple looking item, isn't if? Just a plain 


plastic bushing, about the size of a wedding ring. 
But it took a lot of plastic experience to lay out 
and make the mold to press it most rapidly and 
economically, with inside and outside diameters 
concentric, and held to-tolerances of .004”. 
That experience goes as far back of presses 
and mechanical equipment as successful mili- 
tary operations go back of planes and tanks 


and guns. It calls for detailed knowledge of the 


‘history and workings of plastics . . . failures as 


well as successes. 

Any piastic job requires first, ability to de- 
cide if it is a plastic job. Then the specifications 
must take into account the characteristics and 
peculiarities of the many kinds of plastic ma- 
terials. Only when these points are determined 
does the time come for designing and making 
molds (which we always prefer to do ourselves) 
and putting the job on the presses. 


That's the kind of experience you meet at 


General Industries. If you will tell us what you 
want plastics to do, we'll put our experience to 
work. We'll suggest the right material. We'll 
design and make your molds. We'll meet our 
delivery promises. (Or, we might tell you that 
we think it is NOT a plastic job.) 

Right now, our equipment is working on 
Uncle Sam's priorities. But when Victory is won 
we'll be ready to put our experience and facili- 


ties to work for you. 


ENERAL 


NDUSTRIES 
COMPANY 


PLASTICS 


MOLDED 


Molded Plastics Division © Elyria, Ohio 





Chicago: Phone Central 843! Milwaukee: Phone Daly 6818 


Detroit: Phone Madison 2146 


ee 


JANUARY * 1944 


Philadelphia: Phone Camden 2215 
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This Valuable Book 


tells you all about a 


| NEW Finishing 
| METHOD is 


che eliminates flow, chipping 
\ \ discoloration, fracturing . . . 


















ay By employing abrasive belts of greatly advanced 
cutting power, plus effective coolants, plus machine 
features that permit holding close tolerances—.0005” 
when desired—-Porter-Cable now provides you with apie 
an amazingly efficient and economical means of solving the various 
problems of plastic finishing. 


By flushing the belt before and after it passes over the work, heat and 
dust are positively eliminated, and with them all possibility of flow, me. 56 
distortion, discoloration. There is no danger of weakening or breaking down 
materials of low fusion point. The grindings never “weld” to the grit and load 
the belt, nor form a burr on the piece. 













On certain Porter-Cable models, the flexibility of the belt allows it to follow con- 
tours, and to reach into places inaccessible io other power tools. Suitable backing 
plates for repeat operations turn out curved and irregular work with unprecedented (Vertical 

precision at production-line speed. MODEL G4 
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A Growing Center of Interest 
...in PLASTICS 


The minute plastics come to mind in connection 
with your own manufacturing, you have only to turn 
to the skilled, experienced and exceptionally well 
equipped Worcester Moulded Plastics Co. 


Your own requirements become our number one 
concern. As custom injection moulders, we are in a 
position to concentrate our knowledge to the full 


For Custom Injection 
Moulding ... try the Trio 


SRAFTON ST 


on your individual plastics problem or, inquiry — to 
determine whether our injection moulding or some 
other methoJ provides the answer. 


As a creative, engineer-trained and service-minded 
organization, we are ready today, to talk about 
tomorrow's application of plastics with any execu- 
tive who reads MODERN PLASTICS. 


ee 
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EASY TO INSTALL 


.-. No machinery 
alterations necessary 


Avoid bearin & failures 


+++ Cut war produc. 
tion delays . 


your lubrication and 
equipping your ma- 
€atro-Matic Systems. 


-- Lower 
maintenance costs by 


chines with Lincoln C 


arrangement Only a sing! 
line is required 
Or old machines 


e lubricant Supply 
++» Easily installed on new 
-++ Please write for Bulle- 

blueprints of the ma- 





LINCOLN ENGINEERING COMPANY 


Oo cr i ~ 


ST. LOUIS, 20, MO., U. S. A. 





Tomorrow's World 


Today most of us are planning for the future . .. for the world of tomorrow. Some of these 





plans are still in the minds of designing engineers . . . others have advanced through the 


drawing board stage. 


lt has been our privilege to assist in the actual development of some of these ideas and 
plans and to suggest where and how plastic parts can be used to advantage. The resources 
and experience of our company are available to manufacturers who are thinking in terms 
of postwar production. 


THE py RO PLASTICS COMPANY 
WESTFIELD + NEW JERSEY 
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“= METERCORD DECALS 


Meyercord Decals add decorative charm 
to plain plastic surfaces . . . brilliance and 
eye-catching sales appeal that spells sales 
action ... with permanence that insures 
lasting beauty and identity. Meyercord 
Decals provide an unlimited range of 
color and design for either package or 
product use. They are durable, washable 
and economical to use. Special production 
line techniques permit speedy, low-cost 
application to flat or curved surfaces. 


Special methods insure adhesion to va- 
rious resins. Reasonable quantities of 
stock designs are available for current use. 
For postwar products now in the blue- 
print stage, Meyercord offers confidential 
and expert technical counsel on any 
plastic-ware dec- 
orating problem. 
Address your 
inquiries to De- 
211. 
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THIS 1S YOUR FLEXIBLE JOINT SERVICE 








For over 30 years . . . engineers, designers, draftsmen, and main- 
tenance supervisors have specified and used Barco Flexible Joints in 
important services. They have incorporated Barco Flexible Joints in 
designs and services where flexible connections have been required 
to care of movement or absorb vibration in the transmission of 
steam, air, oil, water, chemicals, and many other fluids and gases. 
Because of their ability to stand high pressures, high temperatures, 
and rough handling they have proved to be the most economical 
and satisfactory flexible conveyor obtainable. Our engineering de- 
enon will give you the information necessary to work out your 

exible joint problems. Write to: Barco Manufacturing Company, 
1809 Winnemac, Chicago 40, Illinois. 


BARCO 


MANUFACTURING COMPANY, NOT INC. 
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NO STOP 
=-NO DRAG 


Band filing, like band sawing, is continuous—without stop 
and drag back. A// of the action is cutting action, because 
the file teeth move only in cutting direction. 


The resultant speed is amazing! Four times faster than reci- 
procal machine filing—nine times faster than hand filing! 
Plus smooth cut internal or external finishes, file-broached 
to tolerances beyond .001”—precision without experience, 


sPsepM : BR 200% | without fatigue. 
t 
Sa vath ah at eo Sebneen Investigate the tremendous advantages of DoALL Band 


5O and 250 feet per minute. Filing in production, tooling and maintenance work—on 
all metals, wood, fibre and plastics. There is a DoALL Sales 

complete sel-contained Office near you—telephone now! 
unit—delivered ready The services of the DoALL File Engineering 
for immediate se . F ie E E . Laboratory — bring or send your filing problem. 


G58 


Magnetic Gage 
Band Filer last ruments 








SALES OFFICES IN PRINCIPAL CITIES 


RAND FILER Made by ee en ethene 


OF TOC SOLD AND SERVICED BY 34 DoALL OFFICES 
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“Armorplate for Industry” 


You could always count on 
Gallagher & Shean for a top 
performance! . . . Remember? In 
fact, the longer their run the 
better their box-office! 

Molds, too, when hard-chro- 
mium-plated, have a like quality 
—they never seem to wear out 
their capacity to produce — and 





15 ROME STREET *« NEWARK, NEW JERSEY 










When It Comes To LON G RUN . ae 


long runs find them delivering 
perfect performance. 

It is our suggestion that you 
check Industrial Hard Chro- 
mium’‘s methods. We've a way 
with molds that make them 
good troupers . .. Positively? . . . 
Absolutely! 


Co. 








DRAW UP A CHAIR AT THE PLASTICS FEAST 












Like many another molder, we have contributed a variety of mechanical and 


ordnance parts of plastics to the waging of this war. 


We have the additional satisfaction of knowing that we're also making life a 


little easier for our boys between actions. 


The illustrated, unbreakable, boiling-water-resistant plastic dishes are just perfect 


for Navy men. Notice how the cup and saucer are molded to make a perfect fit. 


This application of plastics has post-war possibilities which, no doubt, some 


smart manufacturer of picnic sets or breakfast crockery is already contemplating. 


There are other overtones here for all industries. Plastics are basic materials which 
have many places and uses as yet unexplored. In pursuing the train of thought that 
might lead to their adoption in your production, we might be able to offer some 
assistance. We have a long and varied experience in molding plastics upon which 


youjmay feel free to draw for both wartime and post-war planning. 





THE WATERTOWN MANUFACTURING CO. 
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WATERTOWN, CONNECTICUT 
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METAL SPECIALTY @.BLASTIC DIVISION 








ine thing|.. now the kid sister does 
as much work as | d 


AMERICAN 
PHILLIPS 
SCREWS” 


She... like thousands of other women ... thought she had to 
be “big and strong” to hold down a job in a war plant. And 
for some jobs she would .. . like driving Slotted Head Screws. 
But not for the job of driving American Phillips Screws, because 
American Phillips Screw Driving is so easy...so free from strain on 
nerves and muscles. ..that her day’s output on assembly work is right 
up there with her big brother's. 
What could be simpler? All she does is aim the driver with one hand 
while the other hand holds the work. No wobbling at the start, no 
crooked driving, no time lost, no effort wasted. 
This is why American Phillips Screw Driving is playing a major part 
in keeping production up in labor-short assembly departments that 
must employ women and inexperienced men. 


AMERICAN SCREW COMPANY 


PROVIDENCE, RHODE ISLAND 
Chicago: 589 E. Illinois Street Detroit: 502 Stephenson Building 





1. Fast Storting—Driver point 2. Faster Driving—Spiral and 3. Better Fastenings— Screws 
automatically centers in the power driving are made prac- are set up uniformly tight, 
recess... fits snugly. Screw tical. Driver won't slip out without burring or breakin 
and driver “become one _ of recess to injure workers or heads. A stronger, neater job 
unit.” Fumbling, wobbly spoilmaterial. (Averagetime resuits and there are no 
starts are eliminated. saving is 50%.) gouges on work-surface. 
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To do your molding job and do it 
right, your custom molder has four 
functions to perform—Engineering, 
Mold-making, Molding and Finish- 
ing. Some like to add a fifth one— 
Selection of Material—but that’s ac- 
tually an essential part of Engineer- 
ing, and should be treated as such. 

The measure of your molder’s use- 
fulness to you lies in his ability to so 
balance all these functions in one 
plant that soundly engineered, 
thoroughly inspected parts feed into 
your production lines on rigid sched- 
ules . . . without delays or excuses. In 
other words, on his ability to assume 
full responsibility from drawing 
board to delivery. 

At Kurz-Kasch, this balance is 
struck at the Plastics Round Table, 


where experts of all departments plan 
46 MODERN PLASTICS 





IM SELECTING YOUR PLASTIC MOLDER— LOOK FoR BALANCE! 


production together with your engi- 
neets or designers. Behind them lies 
a generation of experience in mold- 
ing all plastic materials by all ac- 
cepted methods. And in growing up 
with the Plastics industry, they’ve 
picked up experience you might need. 
You can sit in with no obligation. 


RIGHT NOW is the time for Design and Engineering on your post- 
war plastics applications. And, in some cases, Mold-making. Do this, 
and you'll have the jump on the field . . . we'll be all set to serve you 
better . . . and your Plans will turn into Products more smoothly. 


Ask for an engineer! 


~ KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio 
Branch Sales Offices: New York © Chicago ® Detroit © Los Angeles © Dallas © St. Lovis © Toronto 
Canada, Export Offices: 89 Broad Street, New York City 

















When this war is over, Industry—and particularly that field associated 
with chemicals and plastics—will face some difficult problems. The change- 
over to the production of consumer goods, in which plastics have become an 
important factor, is going to bring great expansion to that business. And the 
manufacturer who is ready to step into this “game” is going to get the busi- 
ness and make the profit. 

In order to serve the Plastics Industry better, Watson-Stillman has en- 
larged its laboratory facilities. A new building houses complete equipment 
for conducting RESEARCH into any of the technical problems that will need 
solving before the Plastics Industry swings into peace-time production. 
Chemists and Mechanical Engineers are working together in this laboratory. 
Their combined efforts are directed at finding better plastic materials, and 
designing better machines to process them. 

Watson-Stillman offers this service to the Plastics Industry as its con- 
tribution to post-war “recovery.” Bring your problems to us NOW, and let 
us help you PLAN YOUR FUTURE. The Watson-Stillman Co., Roselle, N. J. 


WATSON-STILLMAN 


Wydiaakic Equipment, Valves, 
4 > 
Torgen Stel Filling 


Injection Melding Machine is evailable in 6, 8, 12 and 16 ox. capacities. Equip- 
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PLASTIC BACKBONE 


FOR THE ELECTRONIC GIANTS WHICH 
FIND AND DOWN THE ENEMY...... 


The special properties of plastics are particularly suited to those amazing electronic de- 
vices used by our armed forces for detection, communication and fire control. Plastics, 
properly applied, combine structural and dielectric strength, low loss, resistance to heat 
and cold and other essential properties. 





But it takes real engineering skill and production “know-how” to meet rigid delivery 
schedules with parts that measure up to strict specifications. Consider the plastic com- 
‘ponents pictured above. Molding tolerances are ‘as-close as those usually expected only 
in finely machined metals. The lygs*aad other metal inserts had to be molded integral 
with the plastic shel¥Screw holes had to be accurately tapped. Proper “curing” of course, 
was esseftial to achieve exact electrical characteristics. 


Such.are the difficult assignments which we welcome héte, at Molded Products, and which 

we are prepared to turn out all.in one plant .. . and on schedule. Send us your specifica- 

tions for quotations, or ask one of our engineers to consult with you. MOLDED 
-——~ PRODUCPS-COMPANY, 4533°W. Harrison St, Chicago 24, Ill. 


MOLDED (PRODUCTS 





How Pp lexiglas models are 


clarifying war training problems 


Top to bottom: PLexicias models for mechanical drawing 
courses; transparent specimén showing internal details; 
die stamp model disassembled to show construction. 


RO cs HAADS=% 


. ) 


RANSPARENT models of PLexictas give 

mechanical drawing students in war-accelerated 
training courses a new grasp of the subject...mak- 
ing angles and planes of intricate figures completely 
visible in any projection from any plane. The interior 
details of mechanisms are clearly revealed. The funda- 
mentals involved in the design of dies, jigs, and other 
tools are more readily comprehended with the aid 
of PLEXIGLAS models. 

Test models of new engineering designs and display 
models for all purposes are other applications where the 
exceptional transparency, ease of fabrication, strength, 
and rigidity of PLexic.as offer unusual advantages. 

Isn’t there a place in your own present production 
or post-war plans where this combination of features 
can be used to advantage? If you want to know more 
about the ways in which you can benefit by using this 
crystal-clear plastic, call the nearest Rohm & Haas 
office — Philadelphia, Los Angeles, Detroit, Chicago, 
Cleveland, New York. 

Oniy Rohm & Haas makes PLEXIGLAS 


3 awards to Rohm & Haas 
Company and its associated 
firms, The Resinous Products 
& Chemical Company and 
Charles Lennig & Company. 


PLEXAIGLAS 


CRYSTAL-CLEAR ACRYLIC 
SHEETS, RODS AND 
MOLDING POWDERS* 


*Formerly Crystauire Molding Powders 


Puxxictas is the trade-mark, Reg. U.S. Pat. Off., for the acrylic resin thermo- 
plastic sheets, rods and molding powders manufactured by Rohm & Haas Company, 
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There is no bearing problem in plastics production that Timken 
Bearings cannot solve—this comprises primary and auxiliary 
equipment of every kind and includes every position for which 
Timken Bearings are suitable. 


Breaking into new industries is an old story to Timken Bear- 
ings. They’ve been doing it with outstanding success for more 
than three decades—meeting and beating every operating con- 
dition they’ve ever been matched against. 


They step up speed; promote precision; increase endurance; 
extend machine life; save power; simplify lubrication; and 
cut maintenance expense. You need all of these advantages in 
your plastics equipment. You will get them with Timken 
Bearings at every suitable position. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


_ TIMKEN 








M MAINE STEEL, INC. Reports... 


"Greatest Time 
and Money Saver 
in Die-sinking 
Machinery in 


2 5 Years!” 


“You may remember that about a year 
ago you sold us a Rotary Head Die- 
Sinking Machine. We feel that it is 
time that we told you what we think of it. 


The Rotary Head principle has saved us 
more time and money than any other 
Machinery 


improvement in Die-Sinking 

since Cherrying Attachments were in- 
vented more than twenty-five (25) years 
ago. 

The principal reason is that we can sink 
four (4) impressions complete without 
moving the work on the table. 


This saves three (3) setups out of four 
(4) when compared to a Rotary Table 
Machine. 

This saving would of course be increased 
where more than four (4) impressions 
are needed. 

Besides this — the various movements 
built into this Rotary Head enable us to 
sink our dies without first laying them 
out on the Die Blocks, 

The machine does its own layout work. 


And after a year’s experience we can 
say that these two features have aver- 
aged to save us over 30% of our die- 


sinking time. 
Yours very truly, 


MAINE STEEL, INC. 
A. A. Rines 
Foreman—Die Sinking Dept. “ 


Kearney & Trecker’s Rotary Head Miller is regarded by the majority of 
users as the most versatile machine ever designed for die and mold 
work. Direct — fast — accurate — it reduces initial job preparation and 
set-up time to the minimum — saves operator's time and assures rapid 
production of dies and molds. Write for Bulletin No. 1002C for full infor- 
mation on this unusual machine tool. 





Rotary Head ie f: } nm e' ‘I, r Tre ck er Milwaukee 


Mi 1c Machine 
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Face Mill Grinder 
Midgetmill 
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OU don’t want any “ugly ducklings” 

when you hatch out a platen press load 
for a rush order. And you won't get any with 
Taylor Flex-O-Timers on the job, because 
they make the whole operation so accurate 
that ONE PRESS LOAD IS EXACTLY LIKE 
ANOTHER! 


All the operator has to do is load the press and 
push the button! The press closes automatical- 
ly and the steam valve opens to admit steam into the 
platens. At the end of the molding period, the steam 
is automatically shut off and water turned on for auto- 
matically timed cooling. And after the predetermined 
cooling period, the water is shut off and the press 
opens automatically for unloading! If the product re- 
quires “gassing” or “bumping”, this function can be 
performed automatically also. 


In fact there's only one thing the Flex-O-Timer doesn’t 


~The ugly duckling that didn’t hatch! 








do — maintain the required platen tempera- 
ture. But you can handle that with a Taylor 
Fulscope Controller! Ask your Taylor Field 
Engineer for the full story! Taylor Instrument 
Companies, Rochester, N, Y., and Toronto, 
Canada. Instruments for indicating, recording, 
and controlling temperature, pressure, humidi- 


ty, flow and liquid level. 
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*%& KEEP ON BUYING U. 5. WAR BONDS AND STAMPS x 
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Factlities to Finish reuything We Start! 


Consolidated’s finishing divisions are equipped with multiple compartment 
tumbling barrels, button drilling presses, bench type drilling presses, buffers, 
sanders, automatic bench machines, arbor presses, bench band saws, spray 
booths, spray guns and other facilities which, if listed in their sum total, would 
impress you with the completeness of Consolidated’s auxiliary equipment. . . 
these are all essentials to good molding service. 


? 


Molded Products Ayo 


309 CHERRY STREET *« SCRANTON 2, PA. 


DETROIT 
BRIDGEPORT 2970 West Grand Bivd 


NEW YORK Rocky Ridge Drive 
eh Gens CLEVELAND 
ae CHICAGO 3682 Ingleside Rood 


549 West Randolph S$: (Shoker Heights) 
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Kux Preform Presses 


THE NEW MASSIVE MODEL 65 PRODUCES 
PREFORMS 3° DIAMETER, HAS A 3° DIE 
FILL AND APPLIES 75 TONS PRESSURE 


This rugged preform press with its heavy 
duty, one-piece cast steel main frame will pro- 
duce odd shapes as well as round preforms. 
The pressure applied by both top and bottom 
punches results in more solid, dense preforms, 
which have less tendency to crumble or break 
during handling. This new Model 65 press is 
built to safely withstand high pressures of up 
to 75 tons at top production efficiency. 


Choice of a complete size range of machines 
in both single punch models and multiple 
punch rotaries is also available. 


%, PLENTY 
i RUGGED 


Pata Se * 
Mires 5 


Model 65 


@ Write Dept. P for catalog or demonstration 
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Between the proposed sketch — and the injection-processed piece or 
part, stands Mold preparation. This all-important facility, as 
Sterling practices it, is customer-headache-free. Our die-making 
divisions are staffed by highly skilled hands —served by 
the finest tooling-up equipment—and directed by princi- 
pals with years of plastics experience and engineering 
know-how. When Sterling-made molds take up their 

press position . . . sterling 

production results! 











..- Designed and Built to the Special 
Requirements of the Plastics Industry 


RUGGED 
Stands Hard Usage; 44" Steel Cabinet 
RELIABLE 
Gives Efficient, Dependable Service 
PORTABLE 
Easily Moved for Any Application 
COMPACT 
All-in-one Unit Saves Floor Space 
SIMPLE 
Strictly Non-technical in Operation 
SPEEDY 
Increases Production 


ECONOMICAL 
Reduces Heating Time and Die Costs 


SAFE 
Complete Protection for Operator 


In pioneering megacycle radio energy 
for industrial use, Federal has developed 
an application for Plastics processing 
that is unique both in conception and 
performance. 


Through its Megatherm equipment 
it has put radio frequency heating on a 
practical basis, which assures perfect 
molding at low pressures, prevents break- 


_age of die inserts, reduces curing time 


from minutes to seconds and provides 
uniformity, speed and economy. 


E 


Constructed along the same lines as any 
other machine tool, Megatherm equip- 
ment is installed without change in plant 
layout. It is ready for operation — merely 
has to be set alongside press and started 
to work for double or triple production. 
Simplicity of the unit eliminates tuning 
or other adjustment. It is controlled by 
two push buttons, with foot switch 
optional, and can be operated by un- 
skilled, untrained help. 


Megatherm will give you greater pro- 
duction at less cost. 


We shall be glad to discuss it with you 
in terms of your requirements. 


ERM ~ 





Federal Telephone and Radio Corporation 


INDUSTRIAL ELECTRONICS PRODUCT DIVISION, Newark, New Jersey 
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HYDRAU 
UNIVERS. 
HYDRAU 
POWER 

HYDRAU 
HYDROS 
HYDRAU 

FOR 


poe 


Manufacturers of: 


HYDRAULIC PLASTIC PRESSES 
UNIVERSAL HYDRAULIC PRESSES 
HYDRAULIC KEEL BENDERS 
POWER TRACK WRENCHES 
HYDRAULIC TRACK PRESSES 
HYDROSTATIC TEST UNITS 


HYDRAULIC REPAIR PMENT 
FOR THE OIL FI 
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A PROPHECY FOR PLASTICS 


Prastics will keep the world moving faster in the New Age beyond 
the War. That is a definite prophecy, based on developments now taking 
place in the plastic fabrication for industries related to war production as 
well as for domestic manufacture. In fact, Plastics loom as one, if not the 
greatest of the Industrial Post War Giants. The Rodgers Hydraulic Plastic 
Press, available again when peace comes, is an acknowledged leader in 
this field of tremendous potentialities. x If it’s a Rodgers, it’s the best in 
Hydraulics. x Rodgers Hydraulic, Inc., St. Louis Park, Minneapolis, Minn. 





HYDRAULIC Inc. 














Boost W 


Tt doesn’t cost a fortune or entail a long 
delay for retooling, to install Delta Power- 
Feed Drill Presses. Standard low-cost Deltas, 
used in hundreds of war plants, give quick 
relief from production “jams.” Speedy oper- 
ation saves time, power feed works automa- 
tically while operator loads another jig or 
works on another spindle — adding to out- 
put, cutting costs. 


These are thoroughly engineered, substan- 
tially built, good-looking machines, made in 
a modern machine-tool plant devoted en- 
tirely to tooling war industries. Advanced 
design combines best features of machines 
of this type. Safe, dependable, performance 
under the punishment of war production, 
quickly pays for the machines and confirms 
your good judgment in installing them. 

Your Delta distributor can show you am- 
ple evidence in your vicinity. Consult him 
~~ ask about priorities and deliveries. Mail 
the coupon for new Delta catalog. 


M-3 


















THE ARMY- 
# NAVY “E” 
— awarded for excel- 
lence in the production 


of machine tools vitally 
needed in the war effort. 


ar Production 








Floor type 4-spindle 
model at left. Other 
models with one- 
piece tables: Floor 
and bench tyres, 
single spindle ; door 
type, 2-spindle. 
Floor types with sec- 
tional tables: 3-, 4-, 
5-, 6-, and 8-spindle. 
All models avail- 
able with Slo-Speed 

. or High-S No. 

2 Morse Taper or 

Y/," Jacobs Chuck 

spindle, 
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THE DELTA MANUFACTURING COMPANY ' 
620K E. Vienna Ave., Milwaukee 1, Wis. t 
Please send me your new catalog giving full | 

details on the Delta Power-Feed Drill Presses ' 

' and your full line of low-cost machine tools. ' 
4 t 
4 aA ENTE eee CR Position. ' 
' 

| a epsiuteneatboneens ' 
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COMPOUND 
Eliminates | 
Hand Filing 


eg | ~ Reports American Insulator 
by C orporation*® 





















Molding an idler crank in rag-filled Bakelite left a heavy 
flash at the parting lines—and dumped a stiff production 
problem right in the lap of American Insulator Corpora- 
tion, New Freedom, Penna. 


Formerly, each part was hand-filed to remove flash and 
the resulting seam was buffed. It was a slow process, so 
they searched for and found a better and a faster way. 


“The laborious process was eliminated by the 
use of a LEA COMPOUND operation. LEA 
COMPOUND is used on a soft cloth buff 7” in ating on a tapered spindle, counter-sunk 
diameter, running at a speed of 2350 R.P.M. holes of varying diameters can be burred 
This change to LEA COMPOUND has per- effectively without filling threads or holes 
mitted a definite SAVING in COST and TIME, with foreign material. 
and PRODUCES A BETTER FINISHED AP- Write LEA in detail about your burring, 
PEARANCE than was possible by the hand- polishing, or buffing problem. Invite a 


filing method. ” LEA engineer to call for a consultation. 
To meet other war production needs, LEA engineers He will gladly help you solve your problem. 


have developed many new techniques. For example, *Photogr and data courtesy American Insulator 
by the use of various types of cone-shaped bobs, oper- Geren , wp ad z 



















THE LEA MFG. COMPAN Y4aks 
Waterbury 86, Connecticut Gh | 


Burring, Buffing and Polishing . . . Specialists in the Development of 
ras Production Methods and Compositions. 
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7... tremendous advancements being 
made in thermoplastic-bonded lamina- 
tions of paper, wood and plywood pre- 
sent finishing and fitting problems quite 
distinctive from those involved in solid- 
molded plastic products. 

Edges and corners of sawed sheets— 
notches and drilled holes—die-formed 
bevels and edge-beads . . . all call for 
smoothing operations which must con- 
tend with the danger of springing, sepa- 
rating or “fuzzing” the laminations. They 
must deal simultaneously with both 
fibrous and plastic materials. 

Since filing is usually the best 
method — especially in narrow quarters 
and on irregular contours— selecting The 
right file for the job is important. 


NICHOLSON FILE COMPANY ¢ 44 ACORN STREET « 


The Nicholson Mill Bastard and West- 
ern Cut have probably the widest efficient 
ranges for square, beveled and beaded 
edges. Nicholson Flat and Half Round 
Files in the required cuts serve excel- 
lently on fitting work; and Nicholson 
Round Files, of assorted thicknesses, for 
cleaning out holes and rounded siots. 


In all cases, the direction of filing 
should be “against,"’ not “off,” the 
edge to make certain the lamina- 
tions are held together. 


Nicholson has made an extensive study 
of plastics filing. Wide gullets, to mini- 


mize clogging; and thin-topped teeth, to 
combat the abrasive action of certain 


(Alee Canadian Plent, Port Hope, Ontario) 


thermoplastics and to maintain sharp 
cutting edges longer—are some of the 
engineering considerations given to 
Nicholson and Black Diamond Files for 
plastics in general. These quality files 
include various regular types, and also 
several types of X.F. Swiss Pattern, 
including Knife, Pillar and Button. 
When seeking files for your purposes, 
you can be sure they are correct when 
Nicholson-endorsed “‘For Plastics.”’ Con- 
sult your mill-supply house—or present 
your problems direct to us for the rec- 
ommendations of our engineers. 


FREE BOOK, “FILE FILOSOPHY,’ 
on kinds, use and care of files—48 in- 
teresting illustrated pages. 


PROVIDENCE 1, R. I, U. S. A. 



















The adding machine above is 

only one of many prewar prod- 
ducts made from Kys-ite, re- \ 
| markable thermo-setting plastic. 


Its impact strength, 4 to 5 times — 





greater than ordinary plastics, is not 
lessened by permanently incorporating metal inserts and sup- MOLDED PRODUCTS 
port points into the forms. Most machining operations necessary 


in finishing metal castings are eliminated, saving time, material 
In ovr many yeors’ experience with 


and expense. Interior insulation for quiet operation is unneces- molded pulp, KYS-ITE is perhaps the 
sary; Kys-ite is non-reverberating. most unusual material we have ever 
developed. If its characteristics suggest 

We’ve made trays, typewriters, radios, batteries, window applications to your products we will 


frames and machine parts from this fibrous plastic material, be- be gud fo Salp you plus etend, A fet 
ter from you starts our engineers work- 


fore concentrating entirely on high priority war work. Kys-ite’s lng on your post-war probleme. 


abrasion resistance, durability, impact and dielectric strength, 


lustrous finish, wide range of colors and light weight make it 
unique among plastic materials. BUY WAR BONDs NOW! 
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“HEA DQUARTERS” for 
~  HOBBED CAVITIES 


N “ot WM 
Do a difficult job well, and you (a a ae 


invite more of the same. Hobbing deep 
and intricate cavities is not easy, as many 
molders and die makers have found. Our 
success in this branch of mold making is bringing 
more and more of this type of work to us. Equipment, 
experience and location are all advantages in having 


your mold and die work done at Midland. 





VIIDLAND DIE AND ENGRAVING COMPANY 


L800 W.BERENICE AVENUE ~+ + + CHICAGO 13, ILLINOIS 





WVIiG#LNA OY tic Molds * Molds « Engraved [ + Steel Stamps * Hobbings + Pantograph Engraving 





HEARING with 
PLASTICS 


Out of stillness, into the world of sound—through 
plastics! Here is a modern miracle, aid to the 
hard-of-hearing at a revolutionary low price, 
another example of the unlimited potentialities of 
advanced skill in thermoplastics. This was 
another test of the ingenuity, versatility and crafts- 
manship for our organization— and it has been 
Write on your letterbead for the Injection 


passed with flying colors. We shall be glad to assist Molded and Extruded Plastics Catalog 


s ° 111. Also available is a new six-page cir- 
you with your plastics problems of today and your cular on SQNAGARGING * tubing and 


plans for tomorrow’s post-war period. Sittings. “Made of Saran. 
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ear pieces molded 
for Zenith Radio 
Corp., Hearing 
Aid Division, 


Chicago, Illinois. 








L/ 


lHAGéH fun Buk 


fj AA 
GML 








a 


ED PLASTICS 


» rh 

















J 
la 
d 
» 


'@ 


‘s 


\.- 9 Banbury Mixer 


Farrel-Birmingham processing machines have kept pace 
with the many rapid changes in the plastics industry. 
When recent developments called for heavier milling 
equipment for converting and mixing at higher temper- 
atures, new designs were immediately made available. 
Whether you need a Banbury, roll mill, plasticator, or 
calender, for laboratory or production use, you can be 
sure the Farrel-Birmingham machine you specify will be 
modern in every respect. 


The Banbury is suited to many applications in the 
plastics field, producing mixes of exceptional uniformity 
and superior quality, with large savings in power, labor 
and other costs. 

Roll Mills are specially designed for processing plastics. 
For stocks which are sensitive to contamination, the rolls 
can be plated and other parts which come in contact with 
the stock made of corrosion-resistafit metals. 


Calenders for sheeting plastic materials are built to fit 
individual requirements. They are made with any number 
and arrangement of rolls, and fitted with attachments to 
suit their particular function. 


Gordon Plasticators are used for continuous mixing of 
the powders or granules which go into numerous thermo- 
plastics. By proper grinding and mixing and the appli- 
cation of heat at the right stage, the ingredients are 
blended and fused into a homogeneous whole. 


Write for further information regarding any of the 
equipment mentioned on this page. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 


a WN 





Roll Mill 


Gordon 
Plasticator 








F-B PLASTICS MACHINERY 


HYDRAULIC ACCUMULATORS 
BANBURY INTERNAL MIXERS 
CALENDERS 
EXTRUDING MACHINES 
ROLL MILLS 
HYDRAULIC PRESSES 
CONVERTING, MIXING AND SHEETING ROLLS 
SHEET CUTTERS OR PLANERS 


Stk Dimes tohan 
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ED PRODUCTS, INCORPORATED 











CHEMICAL CONSULYART psy euciuere | = 


IS THERE A 


AT YOUR PRODUCT-PLANNING 
CONFERENCES? 


Does the paper embodied in your product or packaging get the same degree of 
analytical engineering that you give to other component parts of that produ t? 

. or are you merely attempting to adapt some “ready made” paper that has 
“approximately” the properties you think are needed? 


Do you call in a qualified paper specialist who is thoroughly informed on all 
the potentials of paper ... who can engineer and create special papers to do the 
job you want paper to do on your processing machines? Or is there a “vacant 
chair” at your product planning conferences, in which a Mosinee paper techni- 
cian could function and create the paper best suited for your specific needs? 


The Mills of Mosinee are qualified by experience and facilities to fill that 
“vacant chair” ...to cooperate with your organization in the proper engineer- 
ing of special paper to improve not only the utility of your products, but also 
to speed up your processing operations! 


Please address 


MOS NEF PAPER MILLS COMPANY I 


—_ 


Sd é st Peck Yiper wy REZ 
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Which one will BEST 
meet your requirements 


Here is a group of Birdsboro compression molding presses 
and multiple platen sheet presses which offer a range of 
engineering designs to meet many plastic press require- 
ments. Their ability to pass the toughest performance 
tests with ease, is being proven daily in plants from coast 


to coast. Operation under actual plant conditions testifies 


to the minimum maintenance standards set by Birdsboro 


Plastic Presses. Perhaps you'll find the answer to your 





press problem right here. In any event, when you have 
a press problem, call Birdsboro. 


Birdsboro Steel Foundry & Machine Co ¢ Birdsboro, Pa. 
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é HYDRAULIC PLASTIC PRESSES 

















The order of the day is more and faster production. Many manufac- 
turers have found the answer to this urgent demand by the use of 













one or more of the Graphitic Steels —- Graph-Al, Graph-Mo, Graph- 
Tung, Graph-M.N.S. 


In a wide series of applications on the actual production front the 
Graphitic Steels machined at least 25% faster than competing steels, 
they wore longer and had less tendency to score work. Because each of 

these steels have been designed to do a specific job, it will pay you to 
investigate the possibilities they offer in speeding production in 





your shop. A Timken Engineer will be glad to make the proper 
recommendations for your particular job. Steel and Tube Divi- 
sion, The Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. 6. PAT. OFF. 


ALLOY STEELS 
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HEN you pick up your paper to- 

night and read of another relentless 
Liberator, Fortress or Lancaster bombing 
attack, the kind which are gradually pul- 
verizing Nazi industry into a pile of so much brick dust, 
say a prayer for a fearless little group of flyers who, days 
ago, armed with only a battery of cameras, flew up and 
down Ack Ack Alley in a hail of hot steel to make it 


all possible. 


These flyers, affectionately dubbed the “Focus Cats,” are 
the Photo Reconnaissance group working with the 
Eighth Air Force. Prowling the backyards of Hitler’s 
Fortress Europe, they have already mapped a good part 
of what is to be the Second Front. Their work is picking 
the targets for tomorrow. Their lenses have been trained 
on every acre of ground over which, eventually, Allied 
soldiers will drive toward Berlin. When the time comes, 
Allied troops entering occupied countries, even Germany, 
will be familiar with every foot of terrain that lies ahead. 


MANUFACTURING CO. 
70 MODERN PLASTICS 





U.S. ARMY AIR FORCE PHOTO 
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The large missiles pictured above, wicked 

enough looking to be their death-dealing 

cousins, are flash bombs—but one of the 

highly important manufacturing tasks 
in chemical engineering assigned to McAleer. Timed 
to explode out of the camera field, they turn dark- 
est night into daytime brilliance and make picture 
taking possible from as high as four miles above the 
ground. 


Military pyrotechnics alone are not all of the For- 
Victory products of the McAleer Company. There are 
others which extend into the fields of military aero- 
nautics and hydraulics—yes, and embrace our complete 
industrial finishing facilities as well ON THE HOME 
FRONT we fight the war, too . . . by furnishing quality- 
controlled finishing materials and methods which help 
most industries contribute more to the war effort. If 
increased finishing efficiency can help YOUR war effort, 
our advisory facilities are at your service. 


* Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER, MICHIGAN 












YOUR 
NEW YEAR'S 
RESOLUTION 












As you face the New Year, the one in which most of us expect at least partial 


peace to be declared — we suggest you add one resolution to your list: 


Find out about plastics extrusion. 


We will be glad to tell you about what plastics extrusions have done in many 
industries. We have been fortunate as the originator of the modern dry-process 
extruding. As the first in the field, we have been privileged to contribute some 
of the pioneering applications of the process to entire industries: automotive, 
| refrigeration, furniture in peacetime — and to many branches of the Army 


and Navy in war. 


After the war, |}] OCOD extruded plastics will have much to offer to both new 
and improved products in all fields. Many manufacturers are investigating their 


possibilities now. 
We also do injection molding. 


DETR OMEMACOLD 


ORIGINATORS OF DRY PROCESS Pp aan’ EXTRUSION 

















THE RECESSED HEAD 
SCREW SE THAT MAKES 


_ DRIVING DUCK souP...% 
17S PHILLIPS 299+" 


Anyone can drive Phillips Screws! screws or dangerous screw driver 


. Today, screw driving is one pro- skids. Workers turn out flawless - 


duction job anyonecan tackle with- jobs every time — and faster than 


| out any special talent or training. ever before. Time studies prove 


The job that once called for strong _ that Phillips Recessed Head Screws 
arms and skilled hands now is a step upscrew driving speed as much 


| cinch for the operator who never as 50 per cent! 


| tackled a screw driving job before! 


Imagine what this means to you in 
It's the Phillips Recessed Head terms of man-and-training-hours 


| Serew chat does the trick! With saved .. . of increased production 
Phillips Screws, the greenest oper-__.. . finer workmanship. Then match 


geo ge amg ce aga sdenes teuniectna advantages against 
a veteran. No fumbling . slotted head screws — or any other 
bbly starts . ian type you may be using. 


i Pues=ScRENS 











NAME IN LOW-PRESSURE MOULDING 


We only wish we could talk of what we aré making 
now — we would like to show you picttifes. But war 
restrictions make this impossible../However, we CAN 
tell you that we are delivering reinforced plastic struc- 


tures to our armed forces. 


Our entire organization is devot- 
ing 100% of its time to war produc- 
tion—our staff of engineers is at 
your disposal to take care of your 
problems. There are none too large 
—none too small. Send us your in- 
quiries. VALINITE can also be used 
advantageously and profitably in 
thousands of peacetime applica- 
tions. May our Postwar Planning 
Bureau help you? 


VIRGINIA-LINCOLM CORP 
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\4 do not think so, not for a long time at least, but we do expect 


plastics to assume far greater importance in post-war engineering, architecture, 


ie 
ss 
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and manufacturing operations than ever before. 





Plastics are not likely to perform miracles, but if your business or employment 
involves products of wood, leather, metal, paper fabrics, rubber, ceramics, or 






coating materials, you cannot afford to ignore plastics in your post-war plans. 






The impetus of war research; the discovery of new materials and new methods; 






the eminently satisfactory performance of plastics in replacing older materials 






during war is bound to bring manufacturing economies and improved consumer 












goods when peace returns. 


The intelligent use of plastics can be determined best by knowing their limitations 
as well as their advantages; by studying their make-up and physical properties; by 
recognizing the peculiar characteristics attributed to each type of plastics material. 


Such knowledge and information is available through Educational Courses pre- 
pared and conducted by 


JVITSTITMITE 


1220-A Chanin Bidg., 182 S. Alvarado St. 626-A LaSalle-Wacker Bidg., 

New York 17, New York Los Angeles 4, Calif. Chicago 1, Ill. 

Dept. 1 Dept. 1 Dept. 1 Ys 
Francis A. Gudger John Delmonte 

President Technical Director 



















ADVISORY BOARD 


E. F. Lougee, Chairman 


Donald Dew Dr. Gordon M. Kline Spencer E. Palmer Louis M. Rossi 
Diemolding Corporation Nat'l Bureau of Standards § Tennessee Eastman Corp. Bakelite Corp. 





















CR MOLD GUsI 


Sines rapid production can be achieved 
with TRANSFER single-cavity molds, on 
many types of pieces, TRANSFER MOLD- 
ING allows the use of molded thermoset- 
ting materials on many jobs which would 
not be economically feasible for compres- 
sion molding. 


SHAW INSULATOR CO. 


IRVINGTON <<{S 


Number of shots per minute depends on 
the article to be molded, but cycles as fast 
as 20 seconds have been achieved. 


There are many other factors which gov- 
ern the choice of TRANSFER MOLDING 
which must be figured along with the eco- 
nomics. But if economics are to be the 
sole consideration, lower mold cost and 
less mold wear are two good reasons for 
the constantly increasing use of TRANS- 
FER MOLDING. Of course, increased 
molding speed, fewer spoiled inserts, de- 
creased rejects and materials savings must 
all be calculated in the ultimate cost. These 
are all reasons for the increased use of 
TRANSFER MOLDING by plastics molders. 


— 


amo in. 
HAWD>> NEW JERSEY 
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IT TAKES A LOT OF “KNOW HOW” ro meer 
WAR TIME PRODUCTION SCHEDULES... 


Pioneers since 1880 in the manufacture of extrusion machinery John 
Royle & Sons have kept pace with every phase of development of plastics 
extruding. 

Naturally, there has been a wealth of knowledge and experience acquired. 
This “know how" is built into Royle equipment—reflected in performance 
records. 

To-day Royle equipment is playing an important part in meeting the 
demands for plastics insulated wire that can ‘‘take it''—whether the icy blasts 
of the frozen north or the sweltering, sticky heat of the tropics. 








JOHN ROYLE & SONS wore 
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FOR Direct ehion ... SEE NIXON 


... for plastic materials of the types we make . . . 













Cellulose Acetate, Cellulose Nitrate, and Ethyl 
Cellulose . . . available in sheets, rods, tubes, 
and molding powders. No chance of your in- 


quiry getting wound up in red tape because our 





sales and service departments are organized for 





immediate action on all inquiries, large or small. 


NIXON NITRATION WORKS INC. fi%.o%% 


H. J. FAHRINGER T. C. MeKENZIE A. F.. PERRY WwW. S. MOWRY JUDD 
1219 N. Austin Bivd. 618 Fisher Bidg. Leominster 126 Marsdon St. eat cndtcomn Gle, 
Chicago, lil. Detroit, Mich. Mass. Springfield, Mass. St. Louls, Me. 

Esterbrook 4242 Madison 4400 Leominster 1011 Springfield 4-7121 Chestnut 6495 





HOBBS GLASS, LTD., Canadian Distributors — Quebec - Montreal + Ottawa * Toronto * Hamilton 
Brantiord + London + Windsor * Winnipeg * Moose Jaw * Saskatoon * Vancouver + Victoria 
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PLASTIC AIRPLANE RADIO MAST 

















EXTRA STRENGTH 


The advantages of Rayco Fillers really began to be fully appreciated 
as war conditions accelerated the demand for stronger plastics, not 
only for new war uses, but also for civilian and industrial articles 
formerly made of metal. It was our privilege to participate in studies 
undertaken with army, navy and Maritime Commission personne! in 
developing more versatile plastics. An interesting example is the 
airplane radio antenna mast, wherein the tendency of the base to 
fracture was corrected by the use of fabric filler. Rayco ‘Fabrifil’’ 
has proven highly effective in-applications of this type, as have 
“Filfloc” and ‘“‘Cordfil” in their respective fields. We suggest that 
you make use of our experience in obtaining exactly the right type 
of filler for each job. We are in a position to manufacture variations, 
as needed, of the three general types of fillers described. 


Insist on compounds containing 
RAYCO-Fillers— for good flow 


and maximum stren eth 


RAYON PROCESSING CO. ‘nc’ 


‘60 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Deuelopers aud Producers of 
Cotton Fillers for Plastics 
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* A lumber company, the world’s 
largest, required a liquid resin that 
would give new and greater strength 
and durability to plywood, a more last- 
ing bond under extreme conditions. .. 








%& The leading manufacturer of mineral 
wool needed a fibre-binding adhesive 
that could be used with precision pro- 
duction methods. . . 





* A pioneer manufacturer of compreg- 
nated wood required an impregnating 
resin that would enable his propellers 
to meet rigid Army and Navy specifi- 
cations . . 





For New Resin Developments 
like These ...tooK to C.P.C. 





FOR EACH OF THOSE FIRMS (names 
supplied on request)—and for each 
of these applications—C.P.C. devel- 
oped a unique ew liquid resin that 
accomplished all and more than was 
expected of it. 


Then—C.P.C. so stabilized pro- 
duction of those new resins that the 
performance of every shipment deliv- 
ered has been identical with the first. 


These facts show why—though 
some of the world’s largest chemical 
firms make synthetic resins—equally 
important industrial firms come to 
C.P.C. for practical solutions to 
major liquid resin problems. 


PROCESS 


CENTRAL 





CORPORATION «+ 


At C.P.C. they find research chem- 
ists and production specialists with 
the necessary available time to study 
production and functional require- 


ments. Plus the technical skill and 
vision for effective research in the 
development of special resins for spe- 
cific new applications. 








HAVE YOU A LIQUID RESIN PROBLEM? 


You may draw freely upon the knowledge and 
wide experience of C. P.C. We will work with you 
to solve any liquid resin problem. We will develop 
a new liquid resin, should your application require 
it; or we will gladly discuss with you the possible 
advantages of using liquid resin in any Operation 
Or process, present or contemplated, for imme- 
diate or postwar production. Write Central Process 
Corporation, 1401 Circle Avenue, Forest Park, Ill. 








FOREST 






PARK, #ttLtinors 
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MADE BY NATIONAL SCREW... 
Industry hails the amazing Phillips Screw. The 


patented tapered recess provides faster driving, 


much better holding power and reduced spoilage 











| 7 distinct advantages of the Phillips Recessed Screw 


- 1. Self-centering on the driver 
. Holds driver from slipping 


Drives faster 


» w Nn 


7 ee ar ® 
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. Eliminates head breakage 


Ww 


. Frees operator’s hand to hold work 


a 


Makes better appearance— 
prevents marring work 


7. Simplifies hard-to-get-at 
jobs 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 
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Allocations of plastics 


“Q@YVHIPS and More 
Ships!" “‘Planes and 


More Planes!’ These have 
been our slogans through 
the defense days prior to 
Pearl Harbor and through 
the era of vigorous war 
production which has fol- 
lowed. Since synthetic res- 
ins and plastics are used 
extensively in the manufac- 
ture of planes, ships, tanks, 
jeeps and practically all 
other combat equipment, a 
huge new demand has been 


dustry. As a result, suf- 
ficiently acute shortages of 
15 different plastics—rang- 
ing from the vinyl copoly- 
mers to the urea formalde- 
hyde materials—have been 
created to necessitate alloca- 
tion control as a means of 
instwing the most effective distribution of the avail- 
able material. 

In the initial stages of these shortages of plastic 
materials, an effort was made to fulfill satisfactorily 
our war needs through the issuance of ratings suffi- 
ciently high to insure that the material required for 
military purposes would be provided before any 
plastic was made available for less important pur- 
poses. However, this type of control soon proved to 
be unreliable due to the multiplicity of government 
agencies through which ratings could originate and 
the impossibility of maintaining a unified rating 
policy throughout these various agencies. It was 
found that some uses of extreme importance were 
covered by relatively low ratings while articles of an 
unessential character sometimes carried the highest 
available ratings. 

As a result of this experience, the allocation type 
of order was developed. Several types of control are 
available through an allocation order, and a choice 
must be based on a careful study of the various 





CLINTON P. RECTOR 
placed upon the plastics in- Clinton “Pete” Rector became Chief of the 


Plastics Section, WPB, January 1, succeeding 
Frank Carman who resigned to become general 
manager of PMMA. Mr. Rector, who has been 
connected with the plastics industry since his 
graduation from Johns Hopkins University, has 
served WPB for the past 19 months, first as head 
of the Thermosetting Unit and then as Deputy 
Chief of the Plastics Section. 


factors involved. If the 
fundamental problem is 
simply one of eliminating 
diversion from existing uses 
to a new use or to a network 
of uses which are of an un 
essential character, an order 
involving restriction to the 
rate of consumption which 
prevailed during a prior 
base period may be em 
ployed. If the material in 
question is available at a 
constant rate and the uses 
which must be maintained 
are non-fluctuating, a simple 
limitation order excluding 
unsound uses may suffice. 
If on the other hand, the 
supply is highly variable, an 
allocation order might be 
used as a means of distribut- 
ing the available material to 
the necessary uses on a 
“base period’’ percentage basis and excluding those 
uses which are of a secondary nature, and which, if 
allowed to persist, would interfere with previously 
established vital uses. 

In the case of the plastic materials the reverse 
situation has prevailed. New war uses were de 
veloped for these materials which previously had 
been employed for the manufacture of civilian prod 
ucts. In many instances, the total available material 
was insufficient to satisfy all of the war uses. Asa 
means of insuring the optimum utilization of this 
supply, an allocation order on the basis of specific 
end use was indicated. During periods of extreme 
shortage close collaboration between members of 
the Armed Services, plastics manufacturers, plastics 
users and WPB specialists has been necessary to 
avoid serious interference with the war effort. 

One of the most common situations confronting 
the administrator of an allocation order is the need 
to distribute a plastic which is of limited availability 
because of restricted production of some raw material 
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needed for the manufacture of the plastic in ques- 
tion. In such instances, the administrator must 
predicate his actions solely upon a careful deter- 
mination of the total amount of the limiting raw 
material that is available. It is not necessary for 
him to concern himself with the productive capacity 
in the possession of the producers. If, on the other 
hand, all necessary raw materials are in free supply, 
the total availability is limited solely by the ability 
to transform these raw materials into plastics. 

Under these circumstances a network of specific 
““‘bottlenecks”’ or limiting factors must be taken into 
account by the allocator. Each type and grade of 
plastic has its own chain of required manufacturing 
facilities. Obviously the total availability of the 
material is no greater than the capacity of the 
smallest unit involved. For example, the making of 
a given grade of material may require the use of a 
high pressure reactor, a vacuum drier, an impact 
grinder, a blender, a Banbury mixer and a calender- 
ing mill. To illustrate a typical problem confronting 
the allocator, assume the productive capacity of the 
blender to be only one-half that of the grinder, the 
next smallest “‘link’’ from a productive capacity 
standpoint. It immediately becomes evident that 
the allocations of the blended grade must not exceed 
50 percent of the total that is available. The ad- 
ministrator has the responsibility of seeing that the 
blended material is placed in the hands of those ap- 
plicants who have the most vital need for this grade 
of plastic. The remaining requirements are filled 
with unblended material. Even in those instances 
where both immediate raw materials and productive 
capacity are apparently available, some restriction 
may still be necessary. Th- more prevalent reasons 
for this situation are as follows: 

1. The use in question is not sufficiently impor- 
tant to justify the manpower involved, either direct 
or for the production of some raw material to be 
used in the making of the plastic desired. 

2. Some specific chemical or other raw material 
needed for the making of a component part of the 
plastic cannot be provided since the available supply 
is needed for more important uses. 

3. The use in question is not sufficiently vital to 
the wer effort to justify the necessary shipping space 
(either domestic or ocean freight) or to warrant the 
expenditure of some other comparable service. 

At various tines and particularly in some locali- 
ties, it may be impossible to provide plastic compo- 
nents for a use of secondary essentiality because the 
supply of fuel oil, process steam or electric power is 
such that the material under consideration cannot 
be produced without interference with more impor- 
tant work. One of the responsibilities of the adminis- 
trator of an allocation order is to be continuously 
aware of these and other factors which bear upon the 
overall availability of the commodity for which he 
is responsible. His decisions must be predicated 
upon an evaluation of such factors in addition to 
considerations of the fundamental essentiality of the 
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item to be produced. Irrespective of the essentiality 
level surrounding a given material, the allocator 
must not, under any circumstances, issue authoriza- 
tions exceeding the total availability since it is 
extremely disturbing to members of the industry to 
find that an authorization is worthless due to the 
inability of suppliers to make delivery against it. 

There are many factors which bear upon the rela- 
tive essential character of any use under considera- 
tion. The basic problem ‘s whether or not the com- 
modity or device to be made is sufficiently important 
to the war effort to justify its production. If the 
answer to this is in the affirmative, the next question 
to be considered is how essential is the plastic in 
question to the use at hand. 

If there is an alternate material equally satisfac- 
tory for the product under consideration which is 
more readily available, the allocator may conclude 
that the application should be denied. Under these 
circumstances an alternate material is suggested and 
the material under allocation is made available for 
some equally important use where substitution is 
not readily practical. 

In the administration of an allocation order, the 
degree of control that is necessary varies with the 
relative availability. When the total supply is in- 
adequate to provide for all important uses, the closest 
possible attention must be devoted to all factors cited 
above which bear upon the practicability of authoriz- 
ing the manufacture of a given item. In those cases 
where supply and demand are in relative balance, it 
becomes unnecessary to maintain such close scrutiny 
of the various factors. 

If for several consecutive months, it has been pos- 
sible to provide all of an allocated plastic that was 
demanded for important uses, it may become prac 
tical to repeal the order in question and replace it 
with a simple limitation order designed to eliminate 
those uses which obviously will be impractical for 
the duration of the war but otherwise permit the 
material to be distributed without specific authoriza- 
tion. In those cases where this type of control is 
considered inadequate in the light of an improved 
availability, the allocation procedure may be simpli- 
fied by increasing the size of the small order exemp- 
tion or by placing it on a quarterly basis or some 
other form of revision. 

The Plastics Section of the War Production Board 
is keenly aware of the desirability of simplification 
wherever it can be effected without danger of inter- 
ference with the war effort. Already it has revised 
several of the allocation orders with a corresponding 
saving in paper work. It is probable that further 
alterations will be made within the next 60 days. 


C. Rector 
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1—Using a Mark V surface lookout alidade in combination with 
binoculars, this lookout can accurately locate surface objects 


“Sighted sub, sank same” 


by LESLIE C. MACKRILL* 











SECOND’S delay or an error in reporting the exact 
position of an enemy ship can change tomorrow’s 
headlines. Failure of a Navy lookout to detect immediately 
and accurately the location of a German or Japanese sub- 
marine or surface vessel may result in a harrowing front-page 
story of the sinking of one of our warships. Fast, precise ac- 
tion, on the other hand, is the type that forged the familiar 
headline ‘‘Sighted sub, sank same.” 

Much of our success in battling enemy submarines and 
raiders can be attributed to the surface lookout alidade with 
which the Navy is equipping many of its vessels. This instru- 
ment enables a lookout to measure the relative bearings of a 
surface object and thus determine its distance. It is designed 
to operate in combination with binoculars—holding and ro- 
tating with the searching movement of the glasses. When 
the target is stationed in the binocular field of view, the ali- 
dade’s dial which is conveniently located just below the 
glasses, indicates an azimuth reading of the target angle with 
respect to the fore and aft line of the’searching vessel (the 
fore and aft line being 0° and 180°). This information is 





* Engineer, Bureau of Ships, U. S. Navy Dept. 


telephoned immediately to the ramge-finder station as are 
similar readings from alidades stationed at other points on 
the ship. 

The number of alidades required aboard a ship depends 
upon the number of lookout stations. This, in turn, depends 
on the type and size of the vessel. Each lookout is stationed 
at a spot where he has an uninterrupted view of a certain sec- 
tor of the horizon and the intervening water. The total com- 
plement of lookouts scans a full 360° with one sector overlap- 
ping another when the number of stations will permit. 

The alidade which was being manufactured at the outbreak 
of the war consists primarily of two cast aluminum parts: 1) 
a body which is bolted to the bulkhead and contains two ball 
bearings for the center shaft, and 2) the carriage with binocu- 
lar holder which rotates about the center shaft and a fixed 
bevel gear. A meshing bevel gear and shaft carrying a 3-in. 
diameter dial, and two lamp holders comprise the remaining 
parts. 

Some time ago when our output of naval vessels was in- 
creased sharply, it became obvious that the production of 
aluminum Mark IV surface lookout alidades would have to be 
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2, stepped up considerably if certain of these ships were to be 
adequately supplied with lookout equipment. But alumi- 
num was vitally needed for the manufacture of aircraft and a 
multiplicity of other equipment such as binoculars and sex- 
tants, instruments used in navigation, which must neces- 
sarily be kept light in weight. More important, the ma- 
chinery and skilled labor necessary to fabricate steel gears and 
machine castings were exceedingly critical. These factors 
created a bottleneck in production of the instruments in the 
quantities desired. 

There were other features about this aluminum model that 
suggested the possibility of improving the operating efficiency 
of the instrument. An approximate 4 to 1 gear ratio between 
the main shaft and the dial shaft produces practically a com- 
plete rotation of the 3-in. dial which is graduated by perfor 
ated indicia for 90° of rotation. Since each alidade must read 
relative bearing, that is, relative to the fore and aft line of the 
ship which is 0° and 180°, and since the dial shows only 90°, 
it is necessary to disassemble each aluminum alidade after 
installation and calibration in order to remove the dial for 
affixing the numerals that correctly indicate which 90° arc the 
instrument covers. This work adds materially to the installa- 
tion time. 

The Mark IV is equipped with receptacles for two 6-volt 
lamps (one a spare) for illuminating the dial at night. The in- 
stallation includes the necessary wiring from the ship's power 
source through a step-down transformer, a changeover switch 
connected to a battery for emergency power and thence 
through a dimmer rheostat to the lamp. The purpose of the 
dimmer rheostat is to afford the lookout an opportunity to 
adjust the illumination to a low intensity that will not de- 
stroy his dark adaptation. For night observation a red filter 
before the window often is found necessary—a filter which is 


removed for daylight observation. This arrangement has the 
disadvantage of rendering the instrument useless at night if 
the wiring or power source should be damaged, of using quan 
tities of extremely critical material in the lighting circuit and 
of providing a method of dial illumination that had to be im 
proved to preserve the observer's dark adaptation. Over and 
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2—Except for a metal cen- 
ter shaft, the new alidade 
is molded entirely of plastics. 
3—Body or housing (B), cover 
(A) and base (C) are molded 
of impact-resistant phenolic 
material. The base, molded 
about a steel guide sleeve 
insert, is recessed at the 





fop to carry the thrust 
ball bearings for the shaft 
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above these shortcomings of the Mark IV there was need for 
a modified and improved instrument that would function 
efficiently under all climatic and service conditions. 

The design engineers of the Navy turned to plastics for the 
solution of the problem of an instrument that could be pro- 
duced rapidly and cheaply in large quantities with a minimum 
of skilled machine tool labor and an avoidance of the use of 
more critical materials. Since the scope and field of opera- 
tion of the new alidade was intended to be much broader than 
that of the aluminum model, it was possible to start from 
scratch and plan the design in accordance with the best plastic 
practice. A group of molders invited to Washington to study 
the plans and make comments, first considered whether the 
various parts were practical from a molding standpoint and 
could be produced on existing equipment. After suitable 
equipment was found that was open for production, the com- 
plete design for the alidade was gone over again with the idea 
of eliminating costly machining hours. More consultations 
were held by the Navy designing staff and the molder to dis- 
cuss the functional requirements—taking into consideration 
the limitations of molding practices. 

Finally a full scale working model was built. This alidade 
was intended as a check not only upon the various plastic 
parts but on the proper operation of the complete assembly. 
The model showed that only slight changes of the design as 
originally laid out were necessary. The building of the 
model, however, presented a visual understanding of the 
over-all problems that could not have been obtained from the 
drawing only and thus greatly facilitated the building of tools. 

Molded phenolic material was chosen for the new Mark V 
alidade in order to achieve accelerated, less expensive pro- 
duction, and to save critical materials, man- and machine- 
hours. Radioactive material was selected as a means of il- 
lumination for two reasons: 1) to eliminate the use of ex- 
tremely critical copper wire; rubber-covered flexible electri- 
cal cables; switch, transformer and rheostat components; 
batteries required to serve as a source of emergency illumina- 
tion; and time-absorbing labor required to install this mate- 
rial, and 2) as a means of better preserving the dark adapta- 
tion of the observer by illuminating the dial with a radioactive 
material, colored in the red portion of the spectrum. Since 
this material is a self-contained source of illumination, it is 
not likely to fail at a crucial moment. The incorporation of 
a 360° graduated dial in the new instrument eliminated the 
need for disassembling the instrument after installation in 
order to apply the dial numerals, or the need for procuring a 
new dial in the event it became desirable to change the loca- 
tion of the instrument. 

Shown assembled in Figs. 1 and 2 is the Mark V alidade 
consisting of a stainless steel shaft bearing the binocular 
holder (Fig. 3B), molded into a rotatable phenolic body or 
housing so shaped in front as to accommodate a 7*/,-in. 
diameter rotatable dial, the axis of which is perpendicular to 
the shaft. Covering the dial and attached to the housing is 
a molded phenolic dished removable cover (Fig. 3A) in which 
is secured a molded polystyrene window (Fig. 4) for viewing 


4— Polystyrene window for viewing graduations is molded 
to dimensions of receptacle opening in cover. 5—Radio- 
active material is contained in a polystyrene cell molded 
to fit into removal phenolic holder. 6—At rear, com- 
pression molded phenolic holder for radioactive- 
material-filled cell. At left, window, and right, cell, 
both injection molded of transparent polystyrene 































the dial graduations. These component parts, assembled as 
a unit, rotate with the steel shaft which passes through a 
separate cylindrical molded phenolic base. The base (Fig. 
3C) is molded about a steel guide sleeve insert and is recessed 
at the top to carry a radial and thrust ball bearing upon which 
the steel shaft rotates. A separately molded bevel gear 
(Fig. 7A) (pitch diameter 3 inches, number of teeth 50) is 
concentrically positioned about the top of the cylindrical 
phenolic base and secured by means of machine screws. An 
identical bevel gear is molded integral with the dial mount 
which is recessed for a double row ball bearing upon which 
it rotates. Secured to the periphery of the dial mount (Fig. 
) is a brass conical faced dial, painted black and graduated 

in degrees through 360 by perforated indicia. Rotation of 
the shaft carrying the binocular dial and housing, about the 
fixed base will cause the dial gear to rotate about the fixed 
base gear, thus rotating the dial and registering the correct 
relative bearing of any object within the range of the alidade. 
Secured in a recess in the top of the housing is a removable 
molded phenolic holder (Figs. 5 and 6) for the molded poly- 
styrene cell containing radioactive material. This cell is po- 
sitioned in back of the dial and in line with the window in the 
cover. Reference indicia in the window is obtained by sealing 
two '/-in. diameter glass tubes filled with radioactive mate- 
rial into grooves provided in the inner surface of the window in 
opposite positions, one above the dial graduations and one 
below the dial numerals. The radioactive material behind 
the dial and in the glass indicia in the window is colored in 
the red end of the spectrum and may be readily seen both in 
daylight and in darkness. However it will not affect the dark 
conditioning of the observer's eyes for night observations. 
The rotatable index dial, mount and gear assembly is mounted 
on a shaft perpendicular to the main shaft and adjustable 
both horizontally and vertically for the purpose of obtaining 
perfect meshing with the matching bevel gear that is fixed to 
the stationary phenolic base. These adjustments are made 
during assembly and the parts firmly locked in the desired 
position, No further adjustments are necessary unless dam- 
age to the instrument calls for part replacements. 


The completely assembled instrument is mounted on the 
bulkhead by means of a cast-steel clamp bracket in which 
the cylindrical phenolic base of the instrument is clamped 
(Fig. 2). In the bulkhead and in line with the binocular 
mounted on the alidade is an opening just wide enough to 
permit observations through the complete arcuate traverse 
of the binocular. The alidade may be correctly calibrated for 
its particular position on board by backing off on the clamp 
nut of the bracket and training the binocular in the alidade 
holder on ar object of predetermined relative. bearing. 
Then the instrument base is turned in the bracket until the 
dial registers the correct bearing. Having completed this 
simple operation and tightened the clamp nut above the base, 
the alidade dial will register and correct relative bearing of 
any object within the arcuate range of the instrument. 

The dished removable cover, gears and luminous plate 
holder are compression molded in positive molds. The base 
and main housing are transfer molded to insure that the stain- 
less steel bushing and central shaft are held in a central posi- 
tion and that the moldings are kept free of gas pockets, 
especially in the heavy section, without recourse to extremely 
long heating and cooling cycles. Injection molding is used 
for the window and luminous plate. 

While all the parts were molded to close practical tolerances, 
final machining is performed on those pieces where greater 
accuracy is required. In most cases, .010 to .015 additional 
stock is ample for these finishing operations which consist of 
diamond turning the back surface of the gear parallel to the 
pitch line of the teeth and boring operations for ball-bearing 
rotations. There are, of course, the usual drilling and tapping 
operations for the smaller holes. 

A series of complete sample Mark V alidades were sub- 
mitted to impact tests on the Navy medium shock stand. 
Each sample contained parts molded of different materials 
which had been selected as a result of each successive test. 
The test consisted of a total of six 2000 ft.-lb. blows—two 
2000 ft-lb. blows parallel to each of the three principal axes of 
the instrument. The test stand consists of a steel plate upon 
which the equipment to be tested is (Please turn to page 184) 
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7—Bevel gear (A), compres- 
sion molded of macerated 
fabric-base phenolic, has 
exceptionally high impact 
resistance. An identical 
bevel gear is _ integral 
with the dial mount (B), 
also compression molded 
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PHOTO, COURTESY HOOD RUBBER CO. 





This group of plastic-wood fiber trim parts includes aileron flettners, aileron trim tabs, elevator 
tabs and rudder tabs in various stages of assembly. In the foreground are assembly parts 


Glider control tabs 





‘T a glider. Hello, glider. Tug calling. You 


can cut now. You can cut now.” A moment after 
these instructions are radioed from the towing plane, the 
glider releases itself from the cable. And at that instant 
responsibility for a successful landing passes to the glider 
control parts. 

In the new 15-place troop glider, CG4A Haig, the 
trimming controls are compression molded of thin mahogany 
veneer and cotton fiber impregnated with thermosetting, 
phenol-formaldehyde resins. Preliminary specifications for 
this ship were quite general, but there were two important 
stipulations. The first requirement was that only non- 
strategic materials be used; the second that non-skilled labor 
was to be preferred. The design which was accepted by 
Army Air Force officials specified a light metal frame and 
plywood wings and controls. However, shortly after the 
program started, a Massachusetts company was asked to 
develop a plastic plywood construction for the aileron flett- 
ners, aileron trim tabs, elevator tabs and rudder tabs. This 
alternate material proved to be lighter in weight, stronger 
and to possess improved moisture absorptior characteristics. 

Having passed their tests, these plastic-wood fiber trim 
parts now are under nonstop production with a goal that 
may well reach 10,000 gliders capable of transporting as many 


as 150,000 fully equipped soldiers behind fast-moving planes 
Recently a Waco CG4A Haig made aviation history in a trans- 
Atlantic tow crossing, and when the pilot gave his ship rudder 
and ailerons as he headed for a landing on English soil, he was 
maneuvering with the new plastic controls. 

The glider’s 6 trimming tabs are being produced by this 
New England subcontractor on the basis of mass-production, 
assembly line techniques. After the thin mahogany veneer 
and cotton fiber enter the plant, the first step is the resin 
impregnation of the prepared cotton fibers. These sheets 
are machine-dried following their saturation in a resin bath. 
Similarly, the strips of mahogany veneer, paper thin, are 
saturated with liquid resins and then hung to dry. These 
wood strips are available in any desired length when the 
veneer is running with the grain, but cross grains usually are 
limited to 8 or 12 in. in width. 

Following the impregnation process the two materials 
are brought to the Prep Department where preforms are made 
up. Since each of the trim parts varies in size and thickness, 
a different preform is needed for each glider control. For 
example, flettner tabs measure 61°/; in. in length while 
elevator tabs are about half as long—25 in. in length. 

The skin portion of these control parts consists of layers of 
veneer and cotton fiber. Since equal strength in all direc- 
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tions is desirable, direction of the wood grain is varied when 
the sheets are placed on the preform. In addition to cross 
plying the wood, the layers are so arranged that the outside 
surface always is fiber. This type of construction provides 
resistance to riveting tear during actual flight and tends to 
ward off the damaging effects of moisture 
After a preform has been built up with a predetermined 
number of alternate layers of fiber and wood, the entire panel 
is fastened along the outside edges. This tacking holds the 
material firmly in place prior to molding. However, before 
going to the molding room, all skins undergo preform cures 
in cold presses utilizing hot plates. The plates are pre- 
heated, and the skin panels cold-pressed for a short period. 
This preforming simplifies handling of the large pieces in 
the hot press procedure. It would seem that stamping 
together of the fiber and wood veneer in this short operation 
might have an advanced polymerization effect, but upon 
emerging from the plates the surface still is unpolymerized. 
After the preform stage each control tab is given individual 
treatment. In the case of the aileron flettner, the preformed 
skin is delivered to the finishing room where operators prepare 
the inner skin surface at all spots where it makes contacts 
with the nose and tail ribs, spars and bulkheads. For this 
work templates are used as guides to the exact location of 
the reinforcing sections. This skin preparation is necessary 
to insure perfect adhesion in assembly molding operation. 
The spar for the aileron flettner is built up of wood veneers 
which are bonded with phenolic glue. The small, triangular 
shaped ribs are composed of layers of impregnated fiber—no 
wood. They are high-impact molded pieces, preformed in 
special molds on hydraulic presses by compression molding 
The flettner bulkheads, built-up of all-wood, preimpregnated 
veneers, are molded between plates under heat and pressure 
Thereafter they are shaped to form by woodworking tools. 
Before insertion in the flettner skin, the bulkheads and 
ribs are assembled in their proper places along the spar, 
resin glues holding them in place. This framework then is 
preassembled with the skir parts and temporarily held in 
place by a special fastening means. - It is at this point that 
metallic parts such as horn bearings are inserted at their 
particular location and molded in place. In the assembly 
operation the blocks to which the horn is attached are resin- 
bonded to the inner skin surface along both dies The top 
or spar side also is bonded so that the block adheres firmly 
to all surfaces and holds the hardware firmly in place. The 
assembled tab then is delivered to the press room where the 
pressure assembly cure completes polymerization of the resin. 
The flettner tab, in addition to being hinged in place by 
means of the horn assembly, gains support from the aileron 
surface to which it is attached by threaded end bearings. 
Operating as a slot pivot arrangement, the end bearings are 
threaded aluminum inserts which are center-driven through 
the bulkheads at both ends of the flettner tabs. These end 
bearings are inserted into pivot slots in the aileron surfaces 
with sufficient clearance to permit free operation of the tabs 
when the plane is in flight. 
Both before and after assembly curing each tab is care- 


2—To give equal strength in all directions, the direc- 
tion of wood grain is varied when preforms for the trim 
tabs are made up. 3—Preforms are given a thorough 
inspection before assembly. 4—Framework and skin are 
temporarily held together by a special fastening means. 
5—After assembly, the trim parts are loaded in a mold 
where the pressure assembly cure completes polymerization 



















when 


itside 
vides 
ds to 


lined 
ane] 
s the 
efore 


pre- 
riod. 
Ss in 
ping 
tion 
pon 
zed. 
lual 











fully examined by means of special devices involving the use 
of x-ray. These examining units were designed and built 
by the company’s technical staff. After molding, drain 
holes, properly located by templates, are drilled all the way 
through the cured skin at various required points. By 
means of these hdles moisture condensation and rain is 
drained off when the glider is in flight. 

As a final operation all flettner tabs are static-load tested 
to insure their meeting design requirements as regards 
air load. The tabs are loaded down with lead weights after 
they have been inserted in a frame similar to that of a glider. 
If the part carries its static load without serious deflection or 
permanent set, it is approved. While the maximum load of 
the long flettner tab is 114 lb., uniformly distributed over the 
entire surface, the glider manufacturer's requirements indicate 
100 percent overload without failure. Consequently, after 
an initial 114-Ib. test, the tabs are subjected to a 228-Ib. test 
which they must pass without failure. Records show that 
the glider control parts consistently withstand this double 
pressure. Vibration tests are not required since gliders are 
not equipped with motors. 

The molding of the second control part, the aileron trim 
tab, approximates that of the flettner tab. In this case 
the cross-grained fiber and wood-veneer panel measures 
only 20 inches. After the sheets have been fastened in place 
with wire stitches, the built-up panel is preformed. Then 
the single all-fiber spar inner reinforcement is put in place, 
and the skin of the aileron trim stapled along the trailing 
edge. The ribs of this control part, 2 nose ribs and 2 main 
ribs, are resin-impregnated fiber preforms while the 2 bulk- 
heads are of wood. As in the case of the flettner tab the 
bulkheads feature threaded couplings for slotting into the 
wing section in final assembly. The metal horn attachment 
is secured through the skin in the same fashion as it was 
in the larger aileron control. In final assembly cure the 
tabs are compression molded in single-cavity molds. 

The glider elevator tab consists of double-skin fiber-wood 
surfaces, fiber ribs and wood bulkheads. These control tabs 
have streamlined curvatures, and they differ from the aileron 
trim tabs in that the latter consist of one-piece skins with no 
joints or seams at the leading edge. The elevator skin panels 
are built up of 5 layers of the impregnated fiber and wood 
veneers in a layer construction. Allowing the fiber layers to 
comprise the outer ply, results in a pleasing yellow thermoset 
skin after final compression molding in steel molds. Ex- 
truded aluminum piano hinges are riveted at 1-in. intervals 
to the leading edges of the finished tabs. 

The rubber tab is constructed in the same general manner 
as is the elevator tab. It, too, consists of 2 skins, fiber ribs, 
wood bulkheads and no spar. The part is compression- 
molded in a single-cavity mold. The temperature and curing 
cycles are the same as in the case of the elevator tab. In 
final glider assembly the rudder tab is attached, vertically, to 
the rudder in a cut out at the trailer edges. 


Credits— Material by Monsanto Chemical Co. Fabrication by Hood 
Rubber Co., for Waco Aircraft Co. 


6—This hinge which is being attached to a trim tab 
helps to hold the assembly in place after the parts are 
installed on a glider. 7—The horn assembly, the next 
part to be attached to the tabs, provides the means for 
hinging the tabs in place. 8—A section of the finish- 
ing department. 9—Alill the finished trim parts are 
given a fluoroscope inspection after assembly curing 
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Rapid,continuousinjection 
of thermosetting materials 


1—The hopper from which raw 
material is fed into a pre-heated 
cylinder is located in the 
center of this rotary indexing 
machine. At left is the rotary 
indexer with a mold in place, 


1 moving through a curing cycle 


“Conic goes large-scale injection molding of thermo 
setting plastics castings has been achieved by the Ford 
Motor Co.’s plastics department at the River Rouge plant 
through the successful development of a rotary indexing ma 
chine built to Ford specifications. Although the machine still 
is in the experimental stage, company technicians have 
demonstrated in the past six months in test runs, the feasi 
bility of continuous, fast injection of thermosetting materials 

Hundreds of truck engine coil cases—some of the more diffi- 
cult parts to mold because of their odd shape—have been 
made on this machine. This part calls for a shell of varying 
thickness, two supports with a wall thickness much greater 
than that of the case itself, and a nozzle-like outlet which 
serves as a wire conduit. Today, after six months of experi- 
mental operation during which hundreds of coil cases were 
molded, most of the difficulties experienced in the operation 
of the machine seem to have been solved. 

It is because of the successful synchronization of the ma- 
chine’s three basic operations that the way has been opened 
to the new large-scale production standards. With perfect 
synchronization the unit measures into an injection cylinder 
exact amounts of the raw material to be molded, heats this 
plastic and injects it under tremendous pressure into an index 
ing mold, and cures the casting in that die while other housings 
are being molded. Key to this new machine is the rotary 
indexer which activates a turntable with a capacity of 12 
molds or stations. However, throughout the test runs, only 
six of the stations were in production, alternate stations being 
left blank. 

In operation the continuous thermosetting plastics injector 
is similar to an aircraft machine gun synchronized to fire 
through its revolving propeller blades. Raw material from 
the elevated hopper feeds into a small cylinder where a slowly 
revolving screw pushes the proper quantity of material neces- 
sary for a single casting into a large cylinder. The amount of 
this material is controlled by the rate of speed of the feed 
screw and the length of time it operates. In the larger cylin- 
der, which is surrounded: by hot-oil, the transformation of 
the material from a powdered state to a viscous mass begins. 
The intensity of the heat increases as the plastic progresses 
toward the nozzle or point of injection, raising the tempera- 
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ture of the material to be cast to a range of 250 to 280° F. 
depending upon the plastic involved. 

At the point of injection a hydraulic injection clamp which 
exerts a pressure of 250,000 Ib. holds the nozzle in place while 
the plastic material, now in a viscous state, is forced into an 
electrically heated mold under a pressure of 40,000 pounds 
per square inch. Once the casting has been made and the 
mold released from the injection position, the process of cur- 
ing the casting under heat and pressure begins. Electri- 
cally controlled temperatures of from 300 to 330° F. are main- 
tained in each mold until it is opened to permit removal of 
the casting. In addition a pressure of 10,000 Ib. is main- 
tained on the mold as it revolves through the stations on the 
indexing machine. This contrasts with the much simpler 
technique employed for molding thermoplastics where the 
curing period is a matter of seconds and no heat is required. 
In production an average of 20 sec. was required for each 
truck coil cast, although current studies indicate that this 
time can be substantially reduced. 

It was in connection with the rotary indexer, the outstand 
ing feature of this machine, that Ford technicians solved the 
first of the problems which arose in connection with the unit's 
operation. Clogging of the injection nozzle as a result of 
impropemtiming was the biggest stumbling block. The turn- 
table or indexing table is synchronized to work in conjunc- 
tion with the injection machinery and the speed of operation 
is variable. Essentially the speed of injection can be attrib- 
uted to the fast solidification of all thermosetting compounds. 

Test operation of the machine has disclosed several operat- 
ing advantages which are important in any consideration of 
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2—Close-up of injection nozzle 
retracted to give a better view 
of its construction. 3—Mold 
in closed position. The lip of 
the mold is at center front. 
In the background is part of 
the electrical control equip- 
ment of the indexer. 4—A 
curved truck coil case is being 
removed from the continuous 
injection molding machine. At 
the right of the operator is 
a blank station on the rotary 
indexer. 5—Five views of the 
truck coil cases cast by the 
continuous injection process 








large-scale production. Since exact quantities of raw mate- 
rial are measured into the injection cylinder, waste is reduced 
toa minimum. In addition the castings are free from flash 
or fins which frequently are encountered in compression mold 
ing. Company technicians estimate that the new process 
reduces molding waste by at least 10 percent, and the saving 
in labor in trimming of the flash represents an additional 10 
percent. Test operations indicate that the continuous im 
jection process produces castings of greater tensile and di 
electric strength than are obtained by other methods. There 
also is a substantial saving in the curing time—estimated to be 
as high as 250 percent as compared with regular methods 
This saving is attributed largely to higher mold pressure. 
Since fewer dies are required for greater production, a 25 per 
cent saving is achieved in the cost of cavities. 

One feature of the machine, which is to be the subject of 
further experiments, is its versatility. According to company 
technicians, it would be possible to employ a different mold 
in each of the 12 stations on the rotary imdexer provided all 
the dies were within the same weight range. To make new 
parts only the cavity need be changed, not the shoe. 

In the course of experimental runs several thermosetting 
compounds have been employed, but pending further tests 
company technicians were hesitant about specifying the com- 
pounds used or the results obtained in casting. Wartime re- 
strictions have prevented as wide a use of materials as was de- 
sired. The same restriction applies to the variety of products 
turned out by the machine. 


Credit—Rotary indexing machine built by Hydraulic Press 
Manufacturing Co. 


ALL PHOTOS. COURTESY FORD MOTOR OO 
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Orange juice extractor 








QUEEZING 350 oranges a minute, 24 hours a day keeps 
this machine so busy there is no time to coddle its 
“hands” to keep them pliable and soft. Yet, these “hands’’ 
~-7 pairs on each machine—must be ready and alert to grab 
a fresh half-orange every split second and hold it firmly 
while a reamer twists inside the shell and removes the juice. 
The “hands” are half-round or cup shape (Fig. 2), made in 
two halves so they can flip open and closed as skins are dis 
charged and fresh fruit enters at lightning speed. A pair 
may be seen at the left in Figure 1. 


The efficiency of the “‘juicer’’ depends upon the performance 
of these cups. They not only must grip the fruit firmly and 
hold it without slippage while the reamer operates inside 
at 375 r.p.m. to remove the juice, but they also must maintain 
their shape and resilience in order to hold the fruit closely in 
contact with the reamer else not all the juice will be removed. 
In addition they must be flexible enough to handle fruit of 
varying sizes—no two oranges are exactly alike—and there 
must be no tendency for the shells to stick to the surfaces 
of the cups. Except when the machines are shut down for 
washing and sterilization every 10 or 11 hr., they are busy 
every minute of the day and night. 

For a number of years these cups were made of rubber, 
but fruit acids and oils from the orange skins caused the 
rubber to swell and distort until it could no longer grip the 
fruit. The machine had to be stopped and the cups changed, 
resulting in costly delays. Some of the rubber cups would 
last a month, some 3 or 4 months, but they were so badly 
distorted and thrown out of shape when they were taken from 
the machine that they were a total loss. 

Tke burden of this replacement was borne by the Brown 
Citrus Machinery. Co., which has been making machines 
for 14 years and leasing them to fruit packers all over the 
West and South. As demands for machines increased and 
installations were made in widely separated areas, the 
problem of servicing became acute. For a while the company 


PHOTO, COURTESY BROWN CITRUS MACHINERY CO. 


tried synthetic rubber. Synthetic rubber was better than 
the natural product, but the speed of the machine and the 
constant clutching of acid fruit caused it to break occasion- 
ally. And it could not be repaired. Finally, a large rubber 
company suggested use of its polyvinyl chloride compound 
Practically all trouble disappeared following the adoption of 
this material which is notably resistant to moisture and mild 
acids, and remains soft and flexible after a long period of use 
in the extractor. 

“If one of the polyvinyl chloride cups breaks or becomes 
chipped,” said a company official, ‘‘it can be repaired satis- 
factorily with a soldering iron and low heat in a moment's 
time. We have reclaimed hundreds of these parts after a 
corner has been broken off—something we can't do with 
rubber We use neoprene and other synthetics,’ he con 
tinued, ‘“‘and they give very good service. However, we like 
cups made of polyvinyl chloride compound better because 
this material lasts four or five times as long as rubber and is 
simple to repair.”’ 

Citrus juice packers like the new cups because they help 
get more out of every orange whirled through the reamers. 
As soon as a cup loses its shape, even to the least extent, not 
all the juice is removed. This represents a definite loss. 
Ideally, a packer’s juice extractor should turn out about 
150 to 200 gal. an hour, but the top figure can be reached 
only when the machine operates perfectly all the time. To 
achieve this production, the great rotary juicers use methyl] 
methacrylate bearings as well as the new plastic cups which 
permit the last drop to be reamed from every orange with 
almost no time out for repairs. These plastic bearings 
unlike the bronze bearings formerly employed on these 
extractors, are unaffected by contact with citrus juice and 
hot steam. 


Credit— Material: cups, Koroseal, molded by B. F. Good- 
rich Co.; bearings, Lucite. Extractor manufactured by Brown 
Citrus Machinery Co. 


1 










1—Methyl methacrylate bearings 
and polyvinyl chloride cups are used 
on this extractor to achieve maxi- 
mum production. 2—These plastic 


cups are unaffected by fruit acids 
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by DORMAN McBURNEY* 


1—Snow tent of vinyl resin-coated fabric is white on one side and green on the other for camouflage protection 


Lacquer-type fabric coatings 
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foo the middle ages the treatment of woven fabrics 
with the application of various types of coatings was 
practiced to realize decorative and protective effects. Today, 
other fabric treatments result in mold and mildew-proofing, 
fire and hydrocarbon resistance. Continuous waterproof 
coatings, simulating the appearance of genuine leather, are 
being produced with outstanding flex performance, freedom 
from spewing or sticking at 200° F., and from cracking at 
—50 to —60° F. 

In producing continuous fabric coatings two general types of 
manufacturing procedure are employed—calendering and 
spread coating. To a limited extent lamination of pre- 
formed film to fabric also has been employed for specialized 
applications. The discussion in this article is confined to 
spread-coating in which drying oil coatings and lacquer-type 
coatings are employed. Rubber coatings and the more 
recently developed synthetic rubber coatings, which are 
applied both by calendering and spread-coating methods, are 
not included in this discussion." 

Drying oil coatings are familiar in material known as oil- 
cloth and generally involve use of a treated vegetable oil 
composition whose “set up” is accomplished by chemical 
change. This type of coating usually is applied by a spread 
or dipping method and drying is accomplished in a heating 
chamber in which the coated fabric is festooned. In general, 





e . as ~ oe ical superintendent, Fabrikoid Div., E. 1. du Pont de Nemours and 
o., Ine. 

Pi gy for Rubber Coated Fabrics," Mopsxn Prasrtics 2/, 
89-91 (Nov. 1943). 


the conventional drying oil compositions are characterized 
by poor low temperature behavior both as regards stiffening 
and tendency to crack, and for the most part they have not 
adapted themselves to severe military requirements 

Lacquer-type coatings differ from the drying-oil type in 
that the “set up”’ of the film results from the evaporation of 
solvent rather than from any chemical change of the coating 
composition. Prior to the war the most widely used type of 
lacquer base was pyroxylin. This coating composition was 
plasticized with a non-drying vegetable oil, such as castor, 
and pigmented to give the desired color, While patents 
describing this general process date back to 1855, it was not 
until the turn of the century that this industry became com- 
mercially established in the United States. More recently 
the use of pyroxylin has been supplemented by other types 
of film-forming materials such as ethyl cellulose, cellulose 
aceto-butyrate and aceto-propionate, methyl methacrylate 
and polyvinyl butyral and polyvinyl chloride resins 

In practical manufacture the film-forming component is 
dispersed in a suitable solvent mixture and to the resulting 
viscous dispersion, suitable pigment and plasticizers are 
added. This coating composition is applied to the fabric by 
means of a “doctor knife’ which is a metal blade held in a 
fixed position under which passes the moving fabric. By 
this means a thin layer of coating is applied from which the 
solvent is evaporated upon passing into the heating chamber 
of the coating machine. The amount of coating applied to 
the fabric is governed by the tension of the fabric passing 
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under the knife together with the concentration and viscosity 
of the coating composition. By applying a plurality of coats 
varying from 2 or 3 up to 30 or 40, the desired total weight of 
coting is realized. In this process the organic solvent evap- 
orates and is recovered by activated carbon or scrubbing 
methods. After rectification it is reused. This practice 
contributes both to economic advantage and to conservation 
of solvents, a very important consideration under present- 
day conditions. Decorative effects when desired, may be 
obtained by either rolier or press embossing. This fre- 
quently is followed by application of contrasting color 
applied by an additional spread coat or by intaglio printing. 

Fabrics of various constructions are employed, ranging 
from light weight sheetings and drills of intermediate weight 
to heavy sateens and ducks. For certain military applica- 
tions fabrics woven from synthetic fibers are coming into 
general use, particularly fabrics made from such, materials 
as nylon which combines high strength and light weight. Use 
of a protective coating for these fabrics contributes to greater 
outdoor durability in affording protection from actinic ex- 
posure as well as affording the waterproofness required for 
many applications. 


Properties of coated fabrics 

Before the war lacquer-type coatings such as pyroxylin- 
castor oil compositions were widely used because of their 
advantage over drying oil coatings in retention of flexibility 
and superior durability. However, current severe military 
requirements particularly the low temperature requirement 
of from —20° F. to —60° F., have largely excluded the 
standard type of pyroxylin coatings. Other special proper- 
ties required of coated fabric products for military use in- 
volve ability to undergo sterilization and laundering treat- 
ments, resistance to penetration of war gases, freedom from 
sticking at 180° to 200° F., hydrocarbon resistance, freedom 
from mold and mildew growth, and non-flammability. 

Adaptability to practical fabrication demands features 
in addition to those required of the coated fabrics themselves. 
For example, freedom from curling of small pieces prior to 


being sewn into the finished article is an all-important detai! 


in practical garment manufacture. New types of cementing 
compositions also have been developed for bonding new 
types of coatings as well as for sealing the needle holes afte: 
stitching. In contrast with the older practices of stitching 
and sealing, new techniques have been developed—for 
example, bonding two coated surfaces by heat and pressure 
An important requisite of double-coated fabrics for this use 
is a suitable thermoplastic coating on one side and a coating 
on the opposite side which is free from any tendency to stick 
to the heat-sealing equipment during the fusing operation 
In both cases a high degree of anchorage of the coating to the 
fabric is required since the strength of the heat-sealed bond 
depends on the anchorage of the coating to the fabric; and 
preservation of the outer protective coating during the heat 
sealing operation likewise depends upon the proper anchorage 
of this coating to the fabric. In fact, practically all of these 
applications involve not only the required physical properties 
of the coated fabric itself, but also practical adaptability t« 
the manufacturing procedure of fabricators who make the 
finished article. 


Coated fabric products in military use 


As examples of some of the new coated fabric products 
employed for military application the following have been 
selected as of particular interest. 

Army raincoat material.—For this product polyvinyl buty 
ral and polyvinyl! chloride resin compositions have been em- 
ployed for both double- and single-coated products. Re- 
quirements involve freedom from sticking at elevated tem- 
perature and from cracking at low temperature, as well as 
good hydrostatic resistance initially and after creasing at 
low temperature. The material supplied at present has re 
sulted from numerous modifications made as a result of ac 
celerated tests involving conditions of intermittent satura- 
tion, high temperature storage and low temperature flexing, 
and from actual service tests. 

Outer shell for sheepskin jackets —This product is a single- 
coated drill used as the outer element for sheepskin-lined 


2—This jungle hammock has a waterproof and mildewproof canopy covering of synthetic resin-coated fabric. It also 
is equipped with a mosquito netting enclosure, a mattress and a sling from which a gun can be suspended during the night 
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coats. It is subjected to severe flexing in the extremes of 
weather conditions involving low temperature and sunlight 
exposure. Formulation of the polyvinyl chloride coating 
which is employed has involved special consideration of pig- 
ment composition and realization of maximum anchorage. 

Clothing interliner —This product, which involves the use 
of a light weight (1.5 oz. per sq. yd.) rayon taffeta, is used as 
an intermediate layer between the outer and inner ply of 
jackets and trousers as a wind and waterproofing element. 
The impregnating composition employed is a plasticized, 
non-pigmented polyvinyl chloride composition which results 
in hydrostatic resistance of 15 to 20 p.s.i. Soft pliability 
and freedom from rattle also are required as well as freedom 
from sticking at 180° F. and cracking at —40° F. Because 
of the extremely light weight of this product and the type of 
fabric involved, the balance in realizing the desired combina- 
tion of properties is extremely delicate. 

Utility cloth—This cloth is a double-coated product, blue 
on one side and yellow on the other, and is carried in aircraft 
where lightness of weight is essential. It may be employed 
as a sail or as a means of collecting rain water. When 
desired as a camouflage in open water it is exposed with the 
blue side up; if desired as a means of identification to attract 
overhead planes it is exposed with the yellow side up. Be- 
cause of use under widely varying climatic conditions— 
storage in a tightly folded pack in the tropics or handling 
when wet in an open boat at low temperature—this product 
is subjected to unusually severe requirements. In view of 
this fact and because of the desire for minimum weight, 
special consideration has been given to the choice of fabric 
and balance of coating properties. 

Mountain tent material.—As in the case of utility cloth, 
this product involves consideration of camouflage. It em- 
ploys an olive drab coating on one side to blend with foliage 
and white on the reverse side for use on snow-covered ground. 
In view of the special consideration given to weight, an 
extremely light cotton fabric (balloon cloth) has been em- 
ployed. Quite recently a still lighter nylon twill of greater 
strength has been found to particularly adapt itself to the 
requirements of this product. Independent of initial physi- 


cal properties, an important additional requisite is outdoor 
durability. To this end the pigmented coating plays an 
important role in retarding loss in tensile and tearing strength 
of the fabric upon continued sunlight exposure. 

Adhesive tape backing.—Cleanable adhesive tape involves 
application of a light-weight waterproof coating on the side 
of the fabric opposite to that on which the adhesive mass is 
applied. This type of product has been on the market for 
several years. With the development of cellulose deriva- 
tive waterproof coatings capable of being sterilized this type 
of product has been adapted to the small adhesive bandages 
which are individually sterilized and which constitute an 
important part of first-aid kits. 

Hospital sheeting.—Shortage of rubber has, of course, re 
sulted in restriction of conventional coated fabric hospital 
sheeting such as was used in the past. With development of 
specially formulated polyvinyl chloride resin compositions 
capable of sterilization, a satisfactory hospital sheeting has been 
developed for military use. This material is capable of 
undergoing repeated sterilizations without impairment of 
the coating and in service has proved quite satisfactory. 

Jungle hammock canopy.—This is a light weight polyvinyl 
chloride coated sheeting used in the tropics as a covering for 
the top canopy, side and end panels of jungle hammocks. 
In addition to the requisites of hydrostatic resistance, free- 
dom from sticking at elevated temperature, etc., this product 
involves resistance to mold and mildew growth. In realizing 
this property both the fabric and the coating are treated with 
water insoluble fungicides. Accelerated testing in connec- 
tion with mold growth involves inoculating the coated samples 
with chaetomium globosum and incubating in moist warm 
ground for 21 days. Following this there should be no 
visible mold growth or appreciable loss in tensile strength of 
the fabric. 

Blanket covering.—This product employs a light cotton 
sheeting coated on one side with a polyvinyl chloride com- 
position. It is sewn to a wool blanket to form a waterproof 
outer covering for protection of life boat occupants. It also 
has mold- and mildew-resistant properties as well as resist- 
ance to a hydrostatic head of (Please turn to page 172) 


3—A sleeping bag which has an outer shell of viny! resin-coated fabric and an inner kapok-filled pad. 4—Equipment on 
the Flying Fortress life raft includes a sail and utility cover dye bag made from fabric coated with synthetic resin 


OFFICIAL PHOTO, U. 8. SIGNAL CORPS 


PRESS ASSOCIATION PHOTO 





JANUARY * 1944 
















New trends in railroad lighting 


by L. SCHEPMOES* 





y the few years before the war started, travelers were 
given a brief but intriguing glimpse of a new trend in 
railroad car design—a trend based on the logical premise that 
railroad travel can be a comfortable and pleasant experience. 
Mechanical engineers assisted in this development by cushion 
ing cars against annoying shock by improved truck and road 
beds. Even more evident were contributions made by in- 
dustrial designers who aimed directly at improving the per- 
sonal comfort of the railroad riding public. Air conditioning, 
for example, made cars not only cooler but cleaner. Room- 
ettes and duplex bedrooms brought a new high in privacy and 
convenience for they included even more convenient facilities 
than the old sleeping car “compartments."’ Club cars be- 
came truly lounge cars—comfortable and attractive living 
rooms on wheels. “Little” things such as restful color 
schemes, which railroad men might have scorned 20 or even 
10 years ago, were given deserved attention. 

An important factor contributing to this luxurious atmos- 
phere was proper lighting. Lighting fixtures were designed 
to provide adequate illumination for comfortable eye-saving 
reading and to fit into the interior decoration of the car just 
as they have been used in modern homes, stores and public 





* Manager, Lighting Fixture Dept., Safety Car Heating and Lighting Co., 
ne. 


buildings. However, in addition to the usual problems of 
the lighting engineer—candlepower, shadows and glare- 
railroad lighting installations must meet certain special 
requirements: 1) they must be rugged and dependable so 
that valuable rolling stock will not be tied up for repeated 
repairs, 2) they must be permanent with a life as long as that 
expected of the car itself, 3) the installations must be simple 
and accessible, permitting quick and easv cleaning and main- 
tenance, 4) they must be economical and efficient, requiring 
a minimum of electric current, and 5) they must meet such 
other requirements as light weight, ease of installation, safety 
and freedom from rattling and other annoying noises 

Faced with these requirements, one railroad lighting and 
heating company has been actively investigating all types 
of materials for these installations. Early in the game, it 
started working with plastic shades. The success of these 
first installations increased the company’s enthusiasm for the 
use of plastics and in 1939 it adopted white translucent methy] 
methacrylate to meet the requirements for the ideal railway 
lighting shade. The plastic was tough and could withstand 
not only hard blows but the flexing caused by the weaving 
motion of the train. In the aircraft field the material had 
proved the permanence of its optical properties and its freedom 
from shrinkage and warpage and other dimensional changes. 


1—For railroad use, cofttinuous fluorescent lighting fixtures are designed with shades of methy! 
methacrylate. 2—Side wall fixture has combined methacrylate and sheet metal shade, flexibly 
compressed for removal from supporting frame. 





3—Shade with metal applique removed 
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It was lightweight, shatterproof and rattleproof. The only 
possible disadvantage of this thermoplastic material lay in 
the fact that it might soften and deform if the temperature of 
the fixture exceeded 160° F. This objection was circum- 
vented by the use of fluorescent lamps which also ensured an 
economical and efficient light source. The white translucent 
plastic is available in 5 opacities. One of the lowest (122-50) 
was chosen because it offered the highest direct-light trans- 
mission (82 percent in .060 in. thickness) and at the same time 
effectively diffused the light source. 

In many of these railcar installations an ingeniously simple 
method of mounting is used which depends for its success on 
the flexibility of the material.' The shades are formed with 
a slight outward flange along the edges. The piece can be 
flexed so that the shade is snapped into two paralleled chan- 
nels. This installation, which is shown in Fig. 2, permits 
quick and easy removal for cleaning or replacement of the 
lamps. It also has proved extremely versatile. For long 
troughs running the length of the car, 24 to 48-in. lengths of 
shade have been used separated by rigid, reinforcing spacers 
molded from white translucent methyl methacrylate resin. 
Modifications of this arrangement include troughs which 


' This method of installation as used in lighting fixtures is the subject of 
letters patent held by the Safety Car Heating and Lighting Co., Inc, 


4—Continuous zig-zag fluorescent 
ceiling lights with plastic shades, 
designed by Henry Dreyfus for a 
lounge car on the New York Central 


5—Fluorescent valence lights and 
ceiling lights on a N.Y., N.H. & H. 
dining car have shades of the same 


plastic. Lurelle Guild, designer 





zig-zag back and forth across the ceiling of the car and those 
which might run intermittently along the car ceiling, valence 
or side wall. We have used snap-in methacrylate shades to 
cover fluorescent fixtures incorporated in luggage racks. 

At first adequate lighting for foyers and observation cars 
where the lighting trough might have to make a sharp curve, 
presented something of a problem. It was found that by 
overlapping ends of the fluorescent lamps continuous lighting 
for such cars could be provided. The possibility of forming 
methacrylate into compound 3-dimensional curves was par 
ticularly appreciated at this time. 

The trend toward better lighting which began before the 
war is only a start. Railroad men are well aware that they 
will have to face increasing competition from buses and 
airlines as well as from private cars and possibly private 
planes. They are preparing to meet this competition with 
the same kind of product improvements progressive manu 
facturers also are planning. The product happens to be 
railroad travel, but by thinking of the comfort, safety and 
convenience of the consumer, they are making a sound 
approach to the problem. 


Credits— Material: Plexiglas. Lighting fixtures manufactured 
by the Safety Car Heating and Lighting Co., Inc 
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To facilitate inter-aircraft communications or signaling 
between plane and ground personnel the Armed Forces have 
adopted two types of signal light—the K-3, a stationary unit, 
and the K-2, a hand model. To a limited extent both lamps 
can be used for communications between ground vehicles. 
While the K-3 is affixed to one spot by a metal bracket, this 
attachment has a swivel arrangement which allows consider- 
able latitude in the movement of the lamp and consequently 
in the direction of the beam of light. The 150,000 candle 
power signals sent out by these units may be observed for 
several miles under favorable atmospheric conditions and 
are switched on and off by finger pressure on a trigger. 

In both units the holder and handle are molded of phenolic 
resin as integral parts. The three other phenolic parts that 
constitute the final assembly are the handle cover, the trigger 
and the switch contact retainer. So that signals of varying 
color may be sent out, each unit is packed in its carrying case 
with red, green and amber polystyrene filters. A 10 percent 
transmitting filter of the same material also is supplied, en- 
abling a dim light to be used for short-range operations. All 
of these disks are molded with holes for the. attaching of 
clips. These clasps hook firmly upon the rounded edge of 
the lamp housing and hold the filters in position. 


Credits—Housing: Bakelite. Molded by Grimes Manufacturing 
Co. Filters: Bakelite polystyrene. Molded by J. H. Shepherd 
& Sons. Signal lights produced for the Armed Forces 





Spurred by a shortage of metals, the Canadian government 
has commissioned a number of companies to manufacture 
plastics insignia and buttons for such service groups as the 
Canadian Garrison Battalion, Canadian Paratroopers, Royal 
Canadian Air Force, Royal Canadian Ordnance Corps, 
Royal Canadian Army Service Corps and Canadian Navy. 

Cellulose acetate is the material being used for the injection 
molding of most of the insignia. A shank molded on the 
reverse of each badge as an integral part of the insignia pro 
vides a suitable base for a fastener. Some companies use a 
short plastic rod as a catch. One end of this rod has a head 
to prevent it from going all the way through the shank hole 
while the other end is split to form a spring. Other badges 
are fastened with metal safety-pin type clasps. 

In the case of plastic buttons, colors to fit the requirements 
are included in the molding powder. The metal shanks by 
which buttons are sewn on the uniforms, are inserted in the 
lower half of the mold. Navy buttons are molded of urea- 
formaldehyde. 


Chrome plating mashs 


Contributing to the speed with which airplanes are coming 
from the production lines are plastic plating masks used to 
protect sections of aircraft parts during the chrome plating 
operation. In the case of landing gear mechanism the masks 








may cover the threaded ends of the pistons where plating is 
not required. These pdlyvinylidene chloride masks are under- 
stood to be the largest injection molded parts of this type so 
far undertaken. The molding cycle varies from 35 sec. on the 
small mask to 70 sec. on the larger plastic piece. Reading 
from left to right, the masks shown in the accompanying 
illustration (upper right) weigh 23, 18 and 35 ounces. 

Plastic masks have been adopted as the most satisfactory 
type of guard since tests indicated that they withstand all 
cleaners, acids and the plating bath without signs of deteriora- 
tion and that they do not ‘‘tree.” 


Credits— Material: Saran. Molded by St. Louis Plastic Mould- 
ing Co., for Wayne Div., Bendix Aviation Corp. 


Before any of our fighting planes or bombers take to the 
air they must be examined carefully to insure that all equip- 
ment isin order. This maintenance work includes inspection 
of electrical circuits, gasoline tank connections and wiring 
throughout the fuselage and wings. The interior of all cylin- 
ders must be examined for dirt that later might clog the 
engines. In order to place a direct beam of light very close 
to these “‘out of the way”’ points of inspection and inside the 
motors, the Army Air Forces has adopted this special-type 
flashlight with the light bulb housed at the end of a flexible 
metal tubing. 

The three main parts of this flashlight—-the body, bottom 
cap and top—are molded of cellulose acetate butyrate in a 
3-cavity die. All threads are molded-in through the use of 
two sets of threaded cores, a procedure that eliminates all 
unscrewing mechanism in the mold. Also included in the 
molding operation are the switch slot, contact rivet and hole, 
and the lettering required by the Army Air Forces. 


Credits—Material: Tenite II. Molded by Standard Molding 
Corp., for Army Air Corps 





































Pap) 


PP st hats ames 















SO ey eee 


he 


1—Huge flying boats like the 
Martin “Mars” will carry future 
American cargoes to foreign ports 








PRESS ASSOCIATION PHOTO 


The future of plastics in aviation 


by W. WARD JACKSON* 





URING the past few months considerable thought has 

been given to the question of what lies ahead for Ameri- 
can industry. This consideration on the part of engineer and 
layman alike has resulted in some comment on the fact that 
we are thinking too much of ‘business as usual’’ and not 
enough of the business of winning-the war. Those of us who 
have been close to the pulse of both industry and the war 
effort can truthfully state that this is not the case. We do 
hear terms such as “‘postwar’’ and ‘‘peacetime planning’’ used 
from time to time as if they were totally new ideas, or new 
phenomena that overnight might be expected to precipitate 
us into a new world of miraculous achievement. Actually, 
“postwar planning’’ is a new phrase that has been coined to 
describe an old and sound business practice—plain common- 
sense planning. 

Industry's first mission is to win total victory over our 
enemies, but we have a further duty—that of winning the 
peace. Upon industry’s future plans depends the future eco- 
nomic, political and social wellbeing of our country. 

The end of this conflict will find us with 500,000 trained 
pilots and 2,000,000 aircraft mechanics. These flyers will 
want to continue to fly, but a large percentage will be unable 


ee consultant, Plastics Section, Chemicals Div., War Production 


to afford aircraft unless we do something about the low-cost 
plane and economical facilities for handling such aircraft 
After the last war there was tremendous interest in flying 
However, it was an expensive pastime and until 1939 little 
private flying was done. This must not happen again. 

During the early stages of the present war it became ap 
parent that the aircraft and the plastics industries, working 
together, were destined to form one of our most potent 
weapons. It is fitting, therefore, that consideration be given 
to their future association. Let us consider some of the steps 
which have led to the use of plastics in aircraft, their possi 
bilities and limitations, and the part plastics should play in 
the future of the aircraft industry. 


Growth of plastics in aircraft 


On December 7, when Japan attacked, the United States 
was faced with an extremely serious situation. We found 
ourselves cut off from sources of supply of certain ma 
terials essential to the war effort, and critically short of others 
Our supply of rubber was completely cut off and our aluminum 
facilities were taxed beyond their capacity. We soon realized 
that our aircraft must be lighter and faster and that we must 


make the best of what materials we had available. Plastics 


2--The Douglas C-54 is a forerunner of the passenger ships that will fly the country’s commercial air 


routes. 


3—For the man who likes to pilot himself, there will be private planes like the Piper Cub 


PHOTO, COURTESY PIPER AIRCRAFT CORP. 
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had met with some success in the automotive field during the 
previous few years, and had aroused considerable interest on 
the part of that industry. Therefore, the aircraft industry 
with an immediate requirement for materials to relieve the 
situation in rubber and aluminum, turned its attention to 
the light weight and workability of plastics. When plastics 
were called upon to fill this need they responded immediately 
and the industry mushroomed overnight. We needed results 
in a hurry, and there was little time for extensive test data. 
It was only natural that some mistakes were made in the 
applications of plastics to aircraft. 

The aircraft industry, feeling the pinch of shortages, plunged 
headlong into plastics without, in many cases, acquiring a 
sound, fundamental knowledge of the materials with which 
they must work and, furthermore, without the technical staff 
to carry out such an enterprise. Some of the more forward- 
looking of the companies established plastics departments, 
but mistakes were made and plastics suffered. We had little 
to work with in the early days in the way of concrete informa- 
tion. The aircraft men were accustomed to working in metals 
and tried to apply metal techniques to plastics; on the other 
hand, the plastics men did not know what to expect or to 
shoot at in the way of over-all characteristics for aircraft 
application. It soon became apparent that there must be a 
correlation of the problems of the aircraft industry and those 
of the plastics industry. They had to be studied together 
with a resultant exchange of data and requirements. 

With the realization of the problems at hand, both the air- 
craft and the plastics industries were quick to realize the 
possibilities of plastics in many aircraft applications. Over- 
night plastics became the cure-all for manpower, weight and 
procurement problems. The demands, based on sound engi- 
neering, for many plastics indispensable to the operation of 
aircraft increased to such an extent that the available facili- 
ties were taxed beyond their limit. In many cases, the sub- 
stitution of plastics for other critical materials was made 
without careful consideration of the supply problem. This 
hit-and-miss policy soon proved its unsound basis and 
actually solved its own problems by quickly exhausting the 
supply of raw materials 


4—The mock-up of the Lock- 
heed “Constellation” indi- 
cates that the postwar air 
traveler will ride in luxury. 
5$—Commuters who must take 
off from their lawns and land 
on rooftops will find small 
helicopters the best medium 


Although an effort was made to expand facilities needed for 
the production of plastics necessary to the war effort, and at 
the same time to discontinue the substitution of plastics for 
metal where such substitution was inadvisable because cer- 
tain values were lacking, the situation became so serious that 
the WPB was forced to place most plastics under allocation 
to insure their availability for the really essential end uses. 
The allocation of materials was probably most opportune for 
the plastics industry for it provided the argument for ex- 
tensive test data and showed the need for real results rather 
than guesswork. It soon became necessary to clarify the 
position of plastics with respect to their use as an alternative 
for metals. The policy followed was simply to state the facts 


PHOTO, COURTESY LOCKMEED AIRCRAFT CORP 





PHOTO, COURTESY P. Vv. ENGINEERING FORUM 
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about a given plastic and to show the necessity for sound 
engineering in its application. 

The manufacturer who considered the use of plastics in 
place of metal was asked to consider four points, which pro- 
vided him with a quick method of interpreting the end uses 
involved. These points were: 


1. Ifa prospective use for plastic materials is indispensable 
to the operation of the aircraft, the plastic will be made avail- 
able in the required quantities. 

2. If the use of plastic materials in aircraft parts results in 
a material improvement in the performance characteristics 
of the plane or equipment, we believe sufficient material will 
be made available, dependent upon the supply picture at the 
time of the request. 

3. In those instances where sound engineering indicates 
that plastics ave fitted for any given application and where 
their use will result in a substantial saving of weight of the 
aircraft or in man-hours required for its fabrication, it is 
probable that the plastic materials can be made available. 

4. If a prospective application constitutes a direct sub- 
stitution for metal without any other apparent advantage, 
we do not believe it practicable to consider the use of plastics 
since the total availability in most cases will not be sufficient 
to cover applications of this nature. 


We are over the crest of these difficulties and our unsound 
applications have been reduced to a minimum. The experi- 
ence we have gained in private laboratories and in those under 
jurisdiction of the Armed Services has corrected many of 
these errors and has in still more cases provided data which 
indicatéd immediately one very important fact: plastics are 
prime materials and must not be considered as substitutes. This 
was a point which some of the more experienced in the industry 


had been preaching with minor success for some time. Actu- 
ally, it took the first few years of the war to bring out the 
true value of plastic materials. 


Limitations and possibilities 


Out of the wealth of data compiled during the last few 
years has come the realization that plastics have a definite 
place in the aircraft industry now and in the future. In con- 
sideration of this fact, it is well to keep the following points 
in mind: 


1. Plastics are not cure-alls for difficulties in procurement, 
design or material. 

2. The maximum value of plastics will be realized when 
plans for their use are considered in the early stages of de- 
sign. Here their outstanding characteristics—namely, ease 
of fabrication, light weight, high unit strength, fatigue re- 
sistance and others—imay be used to best advantage. 

3. Plastics are much more versatile than metals but their 
characteristics must be used to advantage and their specific 
limitations considered. 

4. The use of plastics will in many cases provide a lighter 
structure, one which is stronger and easier to fabricate and 
a unit which will probably prove cheaper from a produc- 
tion standpoint. 


The future of the plastics industry can in some measure be 
anticipated by looking at its record of achievement to date. 
Not only have many new plastics been discovered but proper- 
ties of those on the market have been improved. Hundreds 
of parts now used on aircraft are made of plastic materials 
which were unheard of just a few years ago. 

The saving in weight alone effected by the use of plastics 
has tremendous value now and will have far-reaching possi- 


6—Although =0 one plane may have all these plastic parts, all of them and many others are being used today in passen- 
ger, freight or fighting aircraft. Proposed for postwar planes is such additional equipment as seat covers, hand 
phone sets, cabin lighting fixtures, the entire buffet, lavatory equipment, and various items of cabin trim and decoration 
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PHOTO, COURTESY FAIRCHILO ENGINE AND AIRPLANE CORP. 


7—Exploded view of the Fairchild “Gunner” shows the parts of that plane molded of plastic-plywood. The applica- 
tion of radio high frequency to the gluing of plywood will make possible highly stressed, thick sections for postwar planes 


bilities in the airplane of the future. We find that we can 
cut manpower requirements way down by using the fast 
production cycles of injection molding. We find that the 
planes can be made to fly higher with plastic insulation and 
electrical parts. We find that tools, jigs and dies can be 
produced faster, cheaper and lighter by the use of plastics. 
We find that molding and forming costs can be cut by the use 
of thermosetting copolymers. We find expensive and tedious 
riveting methods reduced to a minimum by the use of plastic 
welding. We find high frequency heating in conjunction with 
the use of plastics further cuts down the manpower cost and 
time of operation, particularly in the fabrication of plywood 
parts. We further find that the average airplane of today 
uses hundreds of plastic parts, each having a definite function 
and each doing its job well. 

In many cases the use of plastics for military aircraft has 
demonstrated their value in combination with other materials. 
This does not show weakness in.the characteristics of the 
plastic materials but rather demonstrates their ability to 
combine with other materials such as wood, metal, oils, paper 
and glass. Such combinations—a foretaste of what to expect 
in the future—bring out the good properties of each material 
in such a way that each enhances the value of the other. 
The plane of tomorrow will not be an all-plastic plane but a 
combination of plastics, metal and wood. 

The road is not short nor is it easy. We have really just 
begun to use plastics in aircraft and there is still much to be 
done. By bringing the problems of the aircraft designer and 
those of the plastics engineer together and making them one, 
we can unquestionably come out with the right answers. This 
can be accomplished only by realizing that problems exist. 

Consideration must be given to the setting up of a group to 
correlate the aircraft and plastics industries. To this group, 
whether it be industrial- or Government-sponsored, can be 
channeled the wealth of experience gained during the past 





few years, thus bringing research and production together. 

Many small groups already exist in both fields—plastics 
societies and aircraft organizations—but there must be a 
postwar group to synthesize the requirements and problems 
of both industries. We need the means for keeping civilian 
flying within the reach of the average man and his family, 
and by making use of the sound characteristics of plastic 
materials, the plastics industry can play an important part 
in the realization of low-cost aircraft. Let us think, therefore, 
about this problem. Our civilian aircraft will be one of our 
most potent peacetime developments and we must do every- 
thing possible to further its advance. 


Outlook for the future 
What will the civilian plane look like after the war? Where 
will it be used? What about the new passenger and cargo 
planes? Where do plastics fit into this picture? These and 
many other questions pass through our minds as we endeavor 
to visualize the future. Here are some of the answers. 
It is difficult to give in any detail a picture of the future 
civilian airplane without divulging industrial secrets. How- 
ever, generally speaking, civilian aircraft will be divided into 
two types, those of conventional design with certain rather 
revolutionary changes, and rotary wing or helicopter types. 
Both groups will be designed for appearance and safety of 
operation and can be compared in many ways with the low- 
cost automobile of today. The public will be served by two-, 
three- and four-seaters with dual controls having a range of 
about 600 miles. Just as we had a market for fast, expensive 
motor cars, so we will find a market for the higher powered 
and faster types of aircraft. Many of the men who have 
flown warplanes will not be satisfied with a speed of 120 to 
150 miles per hour. Where their financial circumstances will 
permit, they will be in the market for a faster type of aircraft, 
one with greater maneuverability (Please turn to page 174) 
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PLASTICS in REVIEW 






This Woodwin water-tight lampholder is molded 

of a cold molded material in a single-cavity die by 
Plastic Molding Corp. Molded at a temperature of 
approximately 70° F., about 2000 pieces are pro- 
duced during an 8-hour shift. This socket is a prod. § 
uct of C. D. Wood Electric Co., Inc. 


9] Today operators of steam and Diesel engines 
= have no time to devote to the polishing of metal 
accessories and nameplates. This nameplate which 
is injection molded of Tenite by Remier Co., Ltd., 
for F. L. Mitchell Co., will maintain its attractive 
appearance without constant attention 





This double-handle grip for an airplane crank, 

known to the trade as an inertia starter handle, is 
extruded of Lumarith by Whiteford Plastics Co. 
It was through the ingenuity of a rubber and plastics J 
engineer of Eclipse Aviation Div., Bendix Aviation 
Corp., that this plastic piece with its deeply grooved 
outer gripping surface was made possible 


This circuit breaker base and cover are molded 
of Resinox by American Insulator Corp., for 
Westinghouse Electric & Mig. Co. Similar parts J 
also are molded of Bakelite and Westinghouse |} 

phenolic compositions 





' The 20-in. propellor blade of this fly chaser fan 
) that is used over doorways in chicken coops, 
stables and restaurants, is molded of Bakelite linter 





impact phenolic material by Imperial Molded Prod- 
ucts for Reynolds Electric Co. The propellers are 


designed to provide an air barrier through which 
flys and insects cannot pass 


The Vacutex, a device for personal use in re- 

moving blackheads, consists essentially of a bar- 
rel with a close fitting plunger, both parts molded of 
Fibestos by H. Jameson. The point of the barrel is 
applied to the skin and the plunger pulled out by 
means of finger grips. The resultant vacuum plus 
the pressure of the tip quickly and painlessly re- 
moves the blackhead 


™ These Saran screen innersoles which were de- 

veloped recently by the Quartermaster Corps, 
are being used in jungle boots and other military 
footwear. Made of several layers of Saran screen 
stitched or welded together at the edges, the soles 
tend to ventilate the bottom of the foot—a character- 
istic expected to aid in the control of fungus foot in- 
fections prevalent in humid climates Setar oe HA 

In these plastic lightning arresters used by the 
Signal Corps and other branches of the armed 
forces, small neon lights are employed which flash 
on during an electric storm when a satisfactory con- 
nection is made between aerial and ground. So that 
the glow will be clearly visible, transparent Tenite 
arrester housings, molded by Sterling Plastics Co., for 
L. S. Brach Mfg. Co., have been adopted 
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ogni: automobiles careen into the parking 
lot, crowded buses brake to a stop before the gate, 
pedestrians dash the last few yards to the entrance. A 
shift is changing at one of our war plants. With identifica- 
tion cards extended, the workers throng past the guards. 
A glance at the photograph, a glance at the owner’s face, 
and the guard admits another employee for his 8- or 10-hour 
stint. Sometimes there is a quick word of greeting or a 
friendly exchange of nods, but for the most part the guards 
depend upon the proffered cards for identification. The 
working force in most industries is too large and the turnover 


too great for the man at the gate to recognize the majority 
of those who hurry past him 

With the safety of our most vital war zones and production 
centers dependent upon these identification cards and 
badges, the Air Plant Protection Branch at Wright Field 
recently took steps to insure that the passes are used only 
by those to whom they are issued and that they are im 
possible of duplication. These new tamperproof passes 
consist of cards bearing statistical information and photo- 
graphs, sealed between double layers of cellulose acetate 
which have been coated with a liquid adhesive. Attempts 


1—The first step in the preparation of forgery-proof identification cards is the insertion of passes, 2 at c time, between trans- 
parent sheets of special cellulose acetate, and the placing of the badges, 4 at a time, on a sheet of colored cellulose acetate 
which then is covered with a transparent sheet of the special material. 2—Several sandwiches of cellulose acetate with their 
fillers of paper are placed between polished steel plates. 3—The steel plates next are set between the jaws of a press 
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to rip one of these identification sheets apart will succeed 
only in splitting the paper into layers rather than in loosening 
the plastic. Such tampering will immediately catch the eye 
of the guards ever on the lookout for saboteurs. 

As a further protection against enemy agents, invisible 
identification marks are applied to the cellulose acetate 
sheets. Since these ink markings are visible only under 
certain rays, even the employees do not know of their exist- 
ence. Periodically when the passes are to be inspected, em- 
ployees thrust their hands, holding the cards, through a hole 
in a partition. Beyond the wall, away from the workers’ 
eyes, an inspector shines the special ray upon the passes, thus 
illuminating the design impregnated with the plastic. If 
the original photographs or signatures have been cut out 
and others substituted, breaks in the lines of the design 
will be evident. 

In making these tamperproof passes for Wright Field, the 
identification card is prepared as in the past with full sta- 
tistical information and a photograph. A picture and 
identifying number are assembled for the badge. The 
passes then are inserted, 2 at a time, between transparent 
sheets of the specially marked cellulose acetate. The badges 
are placed, 4 at a time, on sheets of colored cellulose acetate 
and covered with transparent sheets of the special plastic. 
This preparatory operation can be seen in Fig. 1. The 
supporting sheets for the badges come in 8 bright colors 
easily recognized at 150 feet. Since each area within the 
field has a special color assigned to it, guards can recognize 
quickly an employee who has strayed beyond the boundaries 
of his section. 

The sandwiches of cellulose acetate with their paper 
fillers bearing the passes next are slipped between a pair of 
polished steel plates (Fig. 2). A thin sheet of metal is 


placed between each plastic-paper sandwich to divide it from 
its neighbor. The steel plates containing the passes or 
badges are inserted in the flat, heated jaws of a small press. 
When the press closes, heat and pressure fuse the sheets of 
cellulose acetate into one tightly welded piece. Upon the 
opening of the press a few seconds later the hot plates are 
transferred with special clamps (Fig. 3) to the cold lower 
jaws of the press where pressure prevents the sandwich from 
warping as it cools. While this cooling operation is in 
progress a second set of plates is placed in the upper section 
of the press to be fused by heat and pressure. Thus an un- 
interrupted flow of badges and passes can be maintained. 

Upon emerging from the press the identification cards and 
badges are stamped out in their final shape by a machine 
developed especially for the job. In Fig. 4 the picture 
badges are being cut to size after the original sheet has been 
cut in half. By watching the mirror attached to the back 
of the blanking machine the operator can see when the sheet 
is properly aligned with the dies. As a final step badges for 
men are attached to leather tabs with metal grommets 
(Fig. 5). Badges for women which appear in the foreground 
of Fig. 5 are strung on a ribbon. 

In addition to being supplied to all Wright Field employees, 
these new forgery-proof identification passes are used by the 
Air Service Command at all Army Air Force fields and 
supply depots. The Coast Guard also is employing the 
system on cards issued to residents of restricted areas along 
both coasts. Thus, one by one, the possible loopholes for 
enemy spies and saboteurs are being plugged. 


Credits—Material: Fibestos. Process developed by Air Plant 
Protection Branch at Wright Field. Equipment manufactured by 
Glassoloid Manufacturing Co. 


4—-When the sheets of 4 badges emerge from the press after heat and pressure have fused the sheets of cellulose acetate into 
a tightly welded piece, they are cut in half, then stamped out in their final shape by a specially designed blanking machine 
operated by a foot treadle and exe:ting a pressure of about oxe ton. A mirror arrangement shows the operator when he has 
the sheet properly aligned with the dies. 5—Men’s badges are attached to leather tabs with small metal grommets 
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Remote reading compass 


ALL PHOTOS, COVPTESY ECLIPSE-PIONEER Div, BENDIX AVIATION CORP. 


F what use is a machine gun or bomb sight tucked away 

in a remote corner of an airplane? These and certain 
other airplane accessories require location at crew stations 
for effective operation. But there are a multitude of other 
instruments essential to the plane's operation that have 
positional requirements no less exacting even though they 
are installed out of sight. In this group is the sensitive unit 
of the remote indicating compass system. For accurate 
directional guidance, a sensitive compass element must be 
located, not with particular regard to the point of observa 
tion, but at a place as free from local magnetic disturbances as 
possible. This results, in present-day fighter aircraft in- 
stallations, in placing the unit containing the sensitive 
element, away from engines, armament, turrets or armor 
plate. And because of this remote position, a visual compass 
indicator must be provided at several observation pomts. 


for aircraft 


After considerable experimentation with various remote 
reading compasses, one airplane instrument manufacturer 
evolved the ‘“Magnesyn” system comprising 2 units. The 
transmitter portion contains the compass or ‘“‘pick-up’ 
element, while the second unit, the compass indicator, in 
cludes the reciprocal receiving elements, the dial and the 
indicating pointer. As stated previously, several indicators 
may be utilized with one transmitter. The only movable 
parts in the entire system are the compass float in the trans 
mitter, and the rotor with attached pointer in the receiver 

The original design of the transmitter unit specified that 
the housing be made of cast aluminum. However, with 
aluminum on the critical list of essential materials, attention 
was given to the possibilities of utilizing a molded plastic 
case. The phenolic transmitter housing (Fig. 2) now being 
used in the remote reading compass (Pease turn to page 172) 


1—The housing of the remote reading compass consists of 5 molded phenolic parts. The 3 large pieces are run off 


in single-cavity dies, the webbed ring in a 4-cavity mold and the other ring in a 7-cavity die. 2—Completely as- 
sembled case fer the transmitting unit of the compass. 3—This die is used for molding the base of the housing 
2 
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Molded-laminated phenolic propeller 


parts for aircraft 








to a bombing mission flying at high altitudes, our 
fighter planes and bombers must function with maximum 
efficiency. Contributing to the excellent propeller perform- 
ance of many of our war planes is the controllable pitch mecha- 
nism. It is this device which regulates the angle at which a 
propeller blade is set in relation to the body of the plane and, 
therefore, the amount of air scooped up by the blade during 
each revolution. This action, in turn, affects the speed of the 
ship. When a plane takes off, the blades are almost at right 
angles to the direction of flight. This angle is shortened as 
the plane rises, enabling the blade to cut a deeper swath of 
air and increase the speed of the plane. 


WwW" ETHER engaged in low altitude strafing or assigned 


In 76.8 percent of all American military aircraft, Hamilton 
Standard propellers are reported to be regulation equipment. 
And a preponderance of these planes now are fitted with Hy- 
dromatics, patented propellers whose blade pitch-changing 
mechanism is operated hydraulically through the use of engine 
oil whose flow is controlled by a governor. Among the out- 









Three laminated phenolic pro- 
peller parts are shown in this 
view of the propeller hub. 
For photographic purposes the 
dome-shaped unit which houses 
the piston and cams _ that 
operate the blade pitch mecha- 
forward 
from the hub, has been removed 


nism and projects 






standing models that use this type of propeller are the Flying 


Fortress, Mitchell, Liberator, Havoc, Dauntless and Avenger 
bombers, and the Corsair, Hellcat, Thunderbolt and Mustang 
fighting ships. 

Flight and fighting conditions impose grueling stratus upon 
all working parts of these military aircraft. Since a high de 
gree of accuracy is demanded of the propeller mechanism 
which is precision-built to the most exacting tolerances, the 
assembly must be able to take heavy punishment without de 
flection. For example, each blade of the propeller on the 
Consolidated Liberator must withstand a centrifugal load at 
normal cruising speed equivalent to the weight of a fully 
loaded Pullman car. While the blades and a great many of 
the 113 parts that make up this propeller and governer as 
sembly are made from aluminum alloy, there are 5 highly mm 
portant items which are molded of laminated phenolic ma- 
terial. This plastic not only offers the advantages of economy 
and lightness, but it has been found to possess dimensional 
stability approaching that of metal. In a precision-built 
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ALL PHOTOS, COURTESY FORMICA INSULATION CO. Q 


2— Various stages in the manufacture of propeller barre! 
support blocks. At the top is a molded-laminated slab 
upon which has been scribed the contours of six blocks 
Parts 1 to 11 show the stages in the machining of the 
supports. 3—Two views of the barrel support blocks. 
The accuracy of diameter and location of the three 
holes is maintained by use of a drill jig and carefully 
ground drills. 4—The jig provides for drilling 
of three different size holes from three directions 


unit which must withstand severe stress and strain, this last 
characteristic is of extreme importance. 

Three of these plastic parts—the barrel support block, the 
spider phenolic ring and the blade chafing ring—are used in 
all Hamilton standard controllable or constant-speed pro- 
pellers, and in the Hydromatics (Fig. 1). A blade butt spacer, 
a fourth plastic piece, is employed in certain types of 4-bladed 
Hydromatic models. The laminated phenolic front mount- 
ing spacer is used in the spinner of the North American 
Mustang or P-51. 


Barrel support blocks 


Three barrel support blocks are needed in the assembly 
of controllable pitch and Hydromatic propellers. Details 
of the top and side of this part can be seen in Fig. 3. The 
blocks are used for alignment and support of the barrel 
(Fig. 1) which acts as the housing of the spider hub, 
the central unit of the propeller. The spider which is the 
central member of the hub, has two, three or more arms 
according to the number of blades on the propeller, and it is 





5—The completed gage setup for the barrel support 
blocks. Four micrometer indicators are used to compare 
the completed block to the master metal template upon 
which the block under test is mounted. 6—This vertical 
milling machine cuts the 3-in. radius on the barrel sup- 
port block which is milled to a tolerance of ~.00] 
inch. 1—After two barrel support blocks have been set 
up in this jig, a horizontal milling machine mills three 
angles and then remillz one end of each of the parts 


upon these arms that the blades are mounted. A dome- 
shaped unit which has been removed in Fig. 1 for photo- 
graphic purposes, projects forward from this hub and houses 
the piston and cams that operate the blade pitch mechanism. 
Loads imposed upon the barrel by this dome assembly are 
transmitted through the laminated barrel support blocks to 
the spider. Since alignment of the barrel and the two 
mating parts which are shown assembled in Fig. 1 is 
achieved by means of shims placed between the barrel 
supports and the spider, any deformation of the plastic 
under load or as a result of its inability to withstand the 
effects of warm engine oil, would be undesirable. Such a 
change in the plastic support would tend to unbalance the 
delicately adjusted working parts of the propeller and con- 
trollable pitch mechanism, and result in inefficient or faulty 
performance. The propeller firm found that molded lami- 
nated phenolic material met this requirement for dimensional 
stability. In addition, manufacturing tolerances on such 
critical dimensions as the length of the support seat which 
is the cut-out section in the support block (Fig. 3) and 
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the outside radius which mates with the barre!, must be 
held to a total variation of .003 in., +.001 and —.002 inch. 
On less important dimensions a tolerance of +.010 in. is 
permitted. 

In the production of these blocks, the first step is the 
careful manufacture of fhe blocks of laminated phenolix 
material from which the parts are formed. After the muslin 
is coated and impregnated with phenolic resins, the resins 
are advanced to a certain definite state. This is accom 
plished by passing the impregnated material through ovens 
which are maintained at elevated temperatures. The timing 
of this heat treatment is very exact. During this coating 
and drying operation sample swatches are cut from the 
roll at predetermined stages of the operation and carefull) 
checked in the control laboratory to determine the weight 
of resin picked up. This checking, coupled with close atten 
tion to the oven temperature, insures a uniform material. 
A predetermined number of sheets measuring 36 X 42 in 
are stacked to achieve a thickness of 1'/, inches. They then 
are molded in the usual hot press manner. To insure against 
warping or deformation after machining, these molded lami- 
nated slabs are immersed into a hot oil bath. This heat 
treatment relieves any strains which may have been set up 
during the molding. After cleaning in a carbon tetra- 
chloride bath, the sheets are ready for machining. 

After the sheets are cut into blocks measuring 6°/, * 36 in., 
the outside contours of the barrel supports are marked on the 
surface. At the top of Fig. 2 one of these slabs is shown with 
the contours of 6 blocks scribed on its face. Parts | to 11 in 
this illustration depict the various stages in the machining 
of the support. Block No. 1 has been band-sawed from the 
main slab and ground parallel on its two faces. The next 
block, No. 2, has been squared on one edge on a horizontal 
sander. No. 3 shows the block after the seat has been 
milled, while in No. 4 a °/3.-in. radius has been milled on the 


8—Spider of a Hydromatic propeller showing two of the 
barrel support blocks in their correct place. 9—Installa- 
tion of spider rings on the spider arms of a propeller. 
10—A blade chafing ring is inserted between the pro- 
peller blade butt. and the beveled thrust washer at the 
assembly of a complete propeller. 11—-The butt of a 
Hydromatic propeller blade showing chafing ring which 
is severed to allow insertion and adjustment. 12—-Seven 


stages in*| manufacture of the blade chafing ring 


FIGS. &. 9, 10 ANOT!!. COURTESY HAMILTON STANDARD PROPELLERS ' 
FIG. 12, COURTESY FORMICA INSULATION CO. 12 
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long edges of the seat. The results of the next operation, 
the milling of the same °/,:-in. radius on the ends of the seat, 
can be seen in block No. 5. No. 6 support block has had an 
oil groove machined on the seat through the use of a straddle 
mill. The next step is the drilling of 3 holes in the blocks. 
The accuracy of diameter and location of these bores is main- 
tained by the use of a drill jig and carefully ground drills. 
The setup for this operation is shown in Fig. 4 where the opera- 
tor is about to begin the drilling of a long hole which will 
extend completely through the width of the block. The 
result of two concave milling operations applied to the faces 
of the block is illustrated by part No. 8, Fig.2. No. 9 shows 
the barrel support after a counterboring operation has been 
performed on the large hole previously drilled. A vertical 
milling machine next is employed to cut the highly important 
3-in. and */,-in. radii which are milled to a tolerance of 
*.00l inch. It is essential that these curved surfaces make 
a perfect fit with the inside contour of the barrel. A close- 
up of this milling operation is shown in Fig. 6. The final 
operation that is performed on these molded-laminated 
blocks is done in a horizontal mill. Figure 7 shows an opera- 
tor setting up two blocks in a jig, preparatory to machining 
3 angles and remilling one end of the part. 

In all machine parts whether metal or plastic, there are 
certain dimensions which are not as important as others. 
Accurate knowledge on the part of the designer, of the func- 
tion of each section of the machine permits him to indicate 
when this wider latitude in tolerance is permissible. This 
variation in tolerance requirements is illustrated by Fig. 5 
which shows the completed gage setup for the barrel sup- 
port blocks. Four micrometer indicators are used to com- 
pare the completed block to the master metal template 
upon which the block under test is mounted. A few of the 
tolerances are indicated on the flat table plate upon which 


the operator moves her indicators. (Please turn to page 170) 


13—The fabric laminations of the blade chafing ring 
are sealed into a truncated cone by bringing the énds 
of the segment together under pressure while they are 
subjected to slight heat. 14—A complete line of presses 
used for the molding of the rings. After a ring is re- 
moved from the press, it is placed in a cooling form (S) 
to control its shape. 15—The ring is trimmed on 
its top face by the use of a circular saw and a jig. 
16—A group of inspectors check each of these rings 


13 FIGS. 13, 14, 15 AND 16, COURTESY FORMICA INSULATION Co. 
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“ oe engineering pages of MODERN PLastics have been 

following new installations of high-frequency oscillators 

and printing case histories of parts molded through the use 

of this form of heat.' In the latest application to be checked, 

an RCA oscillator has solved the many problems that de- 

veloped in the molding of a 10*/,-in. long horn of medium- 
impact phenolic material. 

This horn (Fig. 1) is a very necessary part of a 4-lb. CO, 
fire extinguisher which has become an important adjunct 
to many divisions of our Armed Services. When the CO, that 
is carried in the steel extinguisher bottle under a pressure 
of 850 p.s.i., is permitted to escape from the container, it 
expands many thousands of times and drops in temperature 
to approximately —110° F. The resultant white, soupy 
fog serves to smother the fire by cutting off all air from the 
burning object. If it were not for the horn, air would mix 
with the CO, as it comes from the minute valve orifice in the 
extinguisher bottle, dissipating the gas and making it less 
effective. In addition, the phenolic horn which is connected 
to the gas bottles with a swivel joint, enables the fireman to 
direct the stream of fog at the base of the fire. This small 
extinguisher has an effective range of 8 ft. when used out of 
doors and a much greater range when employed within 
the confines of a building. 

The fire-fighting horn is designed with an average wall 
section of */,, in. and, as can be seen in Fig. 1, it has a long 
tapering shape with a diameter of 2'/; in. at the large end. 
With this shape and wall section, the force plug cannot vary 
from the true center. The minute the plug goes off center it 
“molds through’’ on one side of the horn and leaves a heavy 


: aes with radio frequency,"” Mopern Prastics 20, 83-85, 132, 133 
). 
tion of heatronic molding,”” Mopern Prastics 2/, 103-104 


1—This 10*/:-in. horn, which is molded of medium-impact 
Phenolic material, is used on a CO, fire extinguisher. 
2—After the safety cage of the RCA oscillator is 
opened, the hot preforms which are held in a pie tin 
@re removed from beneath the adjustable electrodes. 
3—The knurled brass inserts are screwed to threaded 
pins. The high-frequency oscillator can be seen in 
the background with the safety cage in a closed position 





4 


wall on the other. In addition, in “molding through” the 
force plug scores the cavity. It was for these reasons that 
this particular job became known as a “headache.” Not only 
did a high percentage of rejects and a large number of down- 
time hours eat up the small profit but they put the job com- 
pletely in the red. 

When the molder decided to use a high-frequency oscillator 
for the molding of this horn he was motivated by a desire 
to overcome the difficulties encountered in keeping the force 
plugs lined up. He did not anticipate an appreciable re- 
duction in the curing time since only a 2-min. cure was neces- 
sary before high-frequency preheating was adopted. How- 
ever, use of an oscillator has cut the cure to 1 minute and 20 
seconds with the same acetone extractables. 

This job is being molded in a 2-cavity die set up in a press 
with a 21 in. diameter overhead ram, with a line pressure of 
only 250 pounds per square inch. However, even with this 
low line pressure, a total pressure of approximately 40 tons is 
exerted on the small ends of the two force plugs. This repre- 
sents a pressure of about 20 tons per plug. Before the high- 
frequency oscillator was installed for preheating, the material 
in the molds did not flow at once. Therefore this entire 
pressure was brought to bear. After a short time under 
pressure the material would soften and flow—but not in a 
uniform manner. As can be seen, a terrific strain was placed 
upon the force plugs in the interval between the time the 
pressure was brought to bear upon the material and the time 
it started to flow. The strain became even greater the 
moment the force plugs were bent. In fact, as soon as one 
or the other of the plugs was bent it would go completely out 
of line in the next shot. The molds then had to be dis- 
mantled, the force plugs straightened and the cavities polished 
if the plug happened to hit the side wall after it bent. 

A knurled brass insert with an internal pipe thread is 
molded in the small end of each piece so that the horn can 
be screwed to the swivel arm of the CO, bottle. The method 
of loading this insert into the mold is shown in Fig. 5. After 


4—Upon removal from the oscillator, six preforms are 
dropped into each mold cavity. 5—In order to load 
the inserts into the molds, the chase is pulled out of 
the press on a set of slides. This movement exposes 
openings in the bottom of each cavity. The knock-out 
set-up can be seen in the foreground. 6—The mold in 
a closed position. 1—The molding cycle completed, 
the force plugs are raised and the chase pulled forward 
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the imsert is screwed to a threaded pin (Fig. 3), the chase is 
pulled out of the press on a set of slides. This movement 
exposes an opening in the bottom of each cavity. After the 
operator has slipped a brass insert into the bottom of the 
far cavity, he slides the chase part way back onto the base 
plate thereby covering the hole in this cavity and keeping 
the insert in place. The insert for the second cavity is as- 
sembled in the same manner, and the chase pushed back into 
molding position. 

This fire-fighting horn uses a total of 132 grams of phenolic 
material—6 preforms, each weighing 22 grams. As shown 
in Fig. 2, 12 preforms, or enough to load two cavities, are 
placed in a metal tin and centered under the adjustable 
electrodes of the high-frequency oscillator. With the pre- 
forms in position the safety cage is closed, and the material 
is allowed to preheat for a period of 35 seconds. The equip- 
ment is designed so that the power cannot be turned on 
until the safety cage of the oscillator is in a closed position 
(Fig. 3). After this heating period the preforms are removed 
from the oscillator and 6 preforms are dropped into each 
mold cavity (Fig. 4). Then the mold is closed. It is at this 
point that the major advantages to be derived from the use 
of a high-frequency oscillator come to light. 

As stated above, when high frequency was not used the 
force plugs came down against the material and the entire 
pressure of about 40 tons was exerted for an appreciable 
length of time before the material started to flow. With high 
frequency heating, however, there is no appreciable slacken- 
ing in the speed of the mold closing, so at no time is anywhere 
near a pressure of 40 tons exerted on the plugs. The con- 
tinuous closing action of the press ceases only when the mold 
is completely closed. This means, therefore, that the medium 
impact material is in such a soft and partially plasticized 
state when it comes from the oscillator that it flows almost 


like water around each plug until it completely fills out the 
molds. 

Instead of the usual high-pressure steam, this company 
uses a high-pressure water system (Please turn to page 170) 


8—A foot lever actuates the knockout mechanism, a 
portion of which is visible in the lower foreground, 
and raises the 2 fire-fighting horns about an inch. 
9—The phenolic horns are removed from the molds by 
hand. 10—The threaded pins are inserted in a vise 
where they are unscrewed from the molded-in inserts. 
11—The high-frequency oscillator was used for the 
experimental molding of this paper sundae dish holder 

11 





Gh. MUSIC MAKER 


CARINAS AND TONETTES made of Tenite furnish 
QO the jive for many a jam session held in foxholes, 
canteens behind the lines, and on troop convoys. These 
easy-to-play, pocket-size instruments are issued by the 
Army to troops now serving overseas. 

An extremely tough plastic, Tenite withstands the 
banging around and rough-housing to which these musical 
‘instruments are subjected. Tenite is shatterproof and 
dirt-resistant. It is injection-molded at the fastest speeds 
attained with plastics to produce tonettes, ocarinas, 
bugles, whistles, and other products for the U. S. Army. 


Tonettes molded by Elmer E. Mills Corp. for Chicuge Musical Instrument Company 


Information on Tenite and its adaptability to your 
product will be supplied upon request. TENNESSEE 
EASTMAN CORPORATION (Subsidiary of Eastman 
Kodak Company), KINGSPORT, TENNESSEE. 


TENITE REPRESENTATIVES ... New York, 10 East 40th Street. Buffalo, 
1508 Rand Building. Chicago, 1564 Builders’ Building. Dayton, Ohio, 
305 Third National Building. Detroit, 904-5 Stephenson 
Leominster, Massachusetts, 39 Main Street. Washington, D. C., 1125 Earle 
Building . . . Pacific Coast: Wilson & Geo. Meyer & Company 
cisco, 15th Floor, 333 Montgomery Street, Los Angeles, 2461 Hunter St., 
Seattle, 1020 4th Avenue, South. 


Building. 


San Fran- 


Ocarinas molded by Plastics, Inc.. for Fred Gretsch Manufacturing Company 














Looms ne MATCHES are these : enone a ge because 
BEETLE molding compounds assure uniform strength, unvarying 
color, and resistance to dry-cleaning and laundering. 


(Below) URAC* WEATHERPRGOFED peeepond containers carry mer- 


chandise to all parts of the world because of the qualities of 
water-resistance and strength imparted by Cyanamid’s Urac 
resin adhesives to solid fiber and corrugated paperboard. 


PHOTO COURTESY UNITED alm Lincs 
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REVISED ALLOCATIONS of plastics materials make Beetie avail- 
able for a larger supply of closures for civilian use. Keep in 
touch with your molder on changes that may occur on the avail- 
ability of material for molded plastic needs. 





Plastics Newsfront 


FROM MIXING MILLS like the one at 
right at the plant of the American 
Cyanamid Company in Bound Brook, 
New Jersey, come Beetie molding 
materials to be transformed into 
plastic parts for ships, planes, and 
other equipment for our armed forces 
as well as many civilian applications. 
Its use for the production of civilian 
products such as radio cabinets, clock 
cases and some other peacetime 
preducts is now being considered 
and material allowed. 

Beet_e molding compounds, in 
both powder and granular form, are 
supphed in many plasticities designed 
to meet j opaliications and mold- 
ing conditions. BeerLe—the plastic 
that is all color—in all colors—com- 
bines brilliance with anence in 
a wide selection of different colors, 
either translucent or opaque. Com- 
plete information on the best current 
molding practice, properties of 
finished parts and pertinent facts 
regarding piece design and applica- 
tion of BeET.e and other Cyanamid 
plastics are available upon request. 


(Above) AMERICAN INGENUITY has put into full swing the production 
of amphibious transport gliders, one of the newest of our aircraft 
developments. Designed and built according to Army-Navy speci- 
fications, molded ply wood bonded with synthetic resin adhesives are 
used to combine lightness, strength and rigidity in construction. 
Several Cyanamid resins for use as both hot and cold set adhesives 
are available to meet various fabrication conditions. Further 
information will be supplied on request. 


(Above) CYANAMID CHEMISTS are working with the most modern 
a to create new uses for plastics. Shown here is a photo 
taken at the Cyanamid Research Laboratories from the sound 
and color film, This Plastic Age, produced by Modern Plastics 
magazine. It covers the activities of the entire plastics field and 
is for showing to manufacturers and molders, war plants, technical 
and educational groups, museums of art and science in the 
United States, Canada, Spain and China. 


* Reg. U.S. Pat, OF 


AMERICAN CYANAMID COMPANY 


a 


“. 


CYANAMID PLASTICS - Beetle - Melmac - Urac - Melurac - Laminac 
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by G. M. KLINE 


Advances in plastics during 1943 


TECHNICAL SECTION 





HE chronology of plastics progress during 1943 is wholly 

associated with the demands of total war. Plastics have 
assumed jobs in this national emergency which stand in 
amazing contrast to their former peacetime roles. The 
versatility and potentialities of these synthetic materials 
have become even more evident in these wartime applica- 
tions. The new materials and techniques which have been 
developed to meet the exigencies of the hour are far-reaching 
in their possibilities for influencing postwar use of plastics. 


Materials 


The safeguards of censorship have prevented extensive 
descriptions of many of the wartime arrivals in the materials 
field. Because these pioneering efforts constitute an inter- 
esting and significant phase of development during this 
period of vigorous plastics activity, a brief survey of some 
of these newcomers is presented. 

Synthetic replacements for natural mica—one of the most 
critical war materials because it is a vital component of radio 
and electrical apparatus— are being developed by several 
companies. One of these has produced a series of commercial 
products called Polectron.' Polectron is said to have an 
unusual combination of low dielectric loss, high temperature 
stability and superior water resistance, although the me- 
chanical strength of the resin as now made is still relatively 
poor. Immediate uses for the material, such as dielectric 
sheets in condensers, do not call for a high degree of mechani- 
cal strength. 

An inorganic mineral element, silicon, has been combined 
with organic radicals composed of carbon and hydrogen to 
produce a new group of plastics called Silicones.* Silicones 
are said to be resistant to temperatures as high as 500° F. 
which suggests their suitability for use in electrical insulation 
where such conditions may be encountered. 

Another new material, as yet a little-known name on the 
plastics roster, is Penacolite. This is said to be a phenolic- 
type thermosetting resin which cures rapidly at temperatures 
from 60 to 150° F. under nearly neutral conditions. This 
type of resin may eliminate many of the difficulties in assem- 
bly gluing of wood or plastic-plywood parts for use continu- 
ously exposed to the weather. 

Polystyrene has fulfilled many difficult assignments in 
wartime electronic and aircraft equipment.’ Styraloy,‘ a 
recently developed elastomeric styrene derivative, is reported 
to have properties which make it eminently suitable for 
electrical applications at both high and low temperatures. 

A long-awaited entry in the plastics field is an adhesive 


* Presented before the Rubber and Plastics Group of A American 
Society of Mechanical Engineers, New York, N. Y., Dec. 2, 1943. 








PHOTO, COURTESY CHRYSLER CORP. 


Cycleweld cement, a thermosetting plastic which perma- 
nently bonds together metal, wood, plastics, 
and rubber in desired combinations, produces structures 


ceramics 


that are strong, light and inexpensive. Here applied 


to skin and edge with a stripping gun, it replaces 


riveting in the assembly of a plane’s metal wing flap 


which will permit the bonding together of metal, wood, 
plastics, ceramics, fibers and rubber in any desired combina- 
tion. A possible solution to this problem has been found in 
Cycleweld and Reanite cements, thermosetting plastics 
which are applied to the surfaces of the units to be bonded 
and then cured under heat and pressure. This process® is 
said to form structures which are stronger, lighter and 
cheaper than those joined by conventional methods. 
Reinforced plastics which permit large-volume production 
of low-cost, lightweight, high-strength structures offer many 
advantages beyond the replacement of critical aluminum and 
magnesium. Several new resins®’ which will form satisfactory 
bonds at low or contact pressures and thus eliminate the 
need for costly dies have been created, and special papers, 
cotton® and rayon fabrics, and glass fiber cloths’ have been 
developed as reinforcing materials. 
laminated plastics attract interest because they make possible 
the fabrication of huge structures heretofore considered 
impractical and even impossible for plastics. 
Resin-impregnated wood has become an important factor 
in maintaining an adequate supply of propellers for our 
expanding Air Forces. A plant with facilities for producing 
50 times the volume of Pregwood available prior to the war 


These low-pressure 
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PHOTO, COURTESY VIRGINIA-LINCOLN CORP. 


Use of low pressures and reduced temperatures now makes 
possible the economical molding of large laminated struc- 
tures of complex shape in small quantities. The inex- 
pensive molds are of wood, cement or plaster of Paris; 
air, water or steam pressure is applied by the rubber bag 
method. The piece in this mold is over 12 ft. long 


is now in operation. The resin-impregnated and compressed 
maple boards are bonded by means of electrostatic high- 
frequency heating of thermosetting phenolic glues into blocks 
from which the propeller is carved. Other applications of 
this wood-plastic material include electrical insulation, 
bearing plates, skis and ventilating fans."°-"™ 

A new rubber-like product, Paracon, made by the con- 
densation of dibasic acids with glycols or by the condensation 
of hydroxy acids was announced."* The elongation at break 
of these polyesters is said to average 400 percent with an 
average tensile strength of about 1700 pounds per square inch. 
Important progress was also made in the production and 
application of polyethylene and its derivatives, but publica- 
tions on this subject were limited to the patent literature.’*:"” 

Significant reports were published concerning materials 
which are relatively new to the industry and which have 
been allocated almost completely to war uses. These per- 
tained to the processing and properties of nylon,“~™ vinyli- 
dene chloride,**~** and vinyl chloride-acetate plastics.*4~” 
The development of an improved heat-resistant methacrylate 
molding compound was announced.” A low-density cello- 
phane product which has some unusual properties and appli- 
cations was described.” Other noteworthy papers dealt with 
phenolic pulp preforms,” plastics from redwoods,*!:** soy- 
bean-modified phenolic molding compounds® and starch 
plastics.** 


Molding and fabricating 


There have been a number of notable advances in molding 
and fabricating techniques during 1943. These have served 
greatly to extend the horizons of the plastics industry. Lew- 
pressure laminating, post-forming of laminates and heatronic 
molding have passed rapidly through their experimental 
stages to become new and vital tools in the production of 
plastic parts for our armed forces. 

After several years of intensive research it now is possible 
to mold laminated structures at low pressures and at reduced 
temperatures with a consequent reduction in molding costs. 





The new technique also removes the size limitations which 
presses and steel molds had placed upon molded plastics 
applications, and makes possible the economical production 
of small numbers of parts, the former insurmountable ob- 
stacle to many potential users of plastics. The molds for 
low-pressure molding can be fashioned from wood, cement, 
plaster of Paris or cast metal. A rubber bag inserted in the 
cavity or a rubber blanket laid over the mold and clamped 
tightly at the edges provides the means for applying uniform 
pressure to the closed dies by means of air, water or steam 
The low-pressure laminates compare favorably mechanicall) 
with high-pressure laminates and possess the additiona! 
advantage of permitting the formation of complex shape 
without rupture of the fibrous reinforcing materials.*** 

Post-forming of thermosetting materials had its origin i: 
the aircraft industry. Many intricate machines have bee: 
devised to make metal sheets take the complex shapes re 
quired by that industry. With this background of experi 
ence in handling sheet metals, it is not surprising that this 
same industry was the first successfully to apply sheet 
forming methods to plastic laminates to produce a wide 
variety of parts used on aircraft. Again, the important 
factors in its present and future uses are the ability to produce 
a few parts with neglible mold costs, the low pressures in 
volved which make unnecessary costly investments in presses 
and auxiliary equipment, and the simplicity of the operation 
which is not dependent upon the use of skilled labor. The 
process consists essentially of subjecting the material to a 
temperature at which it becomes thermoplastic and quickly 
forming it over molds made of wood or other suitable mate- 
rials.”“-* The surprising feature is, of course, the residual 
thermoplasticity retained by these thermosetting laminates 
which by definition were “‘infusible.”’ 





The principle of radio frequency heating has been 
applied to the heat sealing of packaging materials coated 
with thermoplastic films. Power is applied at the meeting 
point of two revolving electrodes and the material, 
which passes between them, is fused together much as 
two pieces of cloth are stitched in a sewing machine 
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Electrostatic high-frequency heating was first applied in 
the plastics field to the curing of resins used in the bonding 
of plywood and the manufacture of high-density resin- 
impregnated wood.“ During 1943 this electronic method of 
heating was adapted to the molding of thermosetting mate- 
rials. Called “‘heatronic molding,” the process as applied to 
‘compression molding consists in heating the powdered or 
preformed material to molding temperature in the electro- 
static field outside of the molding press, followed by a quick 
transfer to the mold and rapid closing of the press to obtain 
flow prior to hardening.“’~“* The advantages of heatronic 
molding are ready molding of impact grades of materials, 
shorter cycles, lower pressures, less abrasion of the molds, 
less pin-breakage and displacement of inserts, and adapta- 
bility to molding of thick cross sections. 

Other developments and improvements in molding proc- 
esses and fabrication techniques were described in the litera- 
ture during the course of the year. Transfer molding*: “ 
and mold design” were reviewed and a comprehensive survey 
of molding tolerances® “ was made. Recommendations 
were published concerning good practices in the machining 
of laminates.” * Another application of electronics to 
plastics problems was achieved in the sealing of packages 
made up of thermoplastic film by passing the lapped material 
through a high-frequency electrostatic field. 


Applications 

A recounting of new uses of plastics during 1943 is neces- 
sarily another chapter in the story of meeting war matériel 
needs with these synthetic products. Plastics are used by 
our armed forces in every sphere of the war. It is note- 
worthy, however, that there were nearly twice as many 
reports published on aircraft applications of plastics as on 
all other war uses. This evidence of interest and activity in 
plastics on the part of the high-priority aircraft industry 
augurs well for a continuing and expanding market for these 
materials in that field. This contact has been a fortunate 
one for the plastics industry in that it has led to the develop- 
ment of methods for utilizing plastics for the manufacture 
of relatively small numbers of parts of moderately large size 
as compared with prewar emphasis on mass production of 
small shapes. It also has brought a demand for engineering 
data pertaining to the properties of these materials in order 
to use them most effectively in structural and semi-structural 
parts. The accumulation of this technical data during the 
war period will pave the way for broader industrial postwar 
applications of plastics. 

Several reviews concerning the utilization of plastics for 
aircraft purposes were published.“-* Other reports de- 
scribed specific applications, such as propellers,” wind- 
shields,“-** ammunition boxes,“ gun turrets,“ engine 
parts,“-® antenna masts,® jettison tanks,” barrage balloon 
valves,”' speed indicators,” bomb racks’* and miscellaneous 
fittings—fairings, doors, and wing and tail parts.“ * Plastics 
were used in drop-hammer and hydraulic press punches for 
forming metal sheets into aircraft components.”*-* 

A commendable job has been done by the National Aircraft 
Standards Committee in the standardization of plastic tubing 
and tube fittings for use on aircraft.” This reduction in the 
number of sizes and shapes of parts makes the use of plastics 
feasible and economical and simplifies inventory and ser- 
vicing problems. A comprehensive survey of the activities 
of various technical committees with respect to research, 
specifications, standardization and publications was issued, 
following a meeting held in Washington to coordinate such 
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Radio frequency heating, as applied to the molding of 
thermosetting materials, consists in preheating the pow- 
dered or preformed material in the electrostatic field 
before transferring it to the mold. Here the operator 
places the preform between two electrodes (in safety cage) 
connected to the generator at the left. In a few seconds 
it will have reached a high degree of plasticity 
and be placed in the compression press at the right 


work, particularly as it applies to the aircraft field.” 

Many developments in the use of resin-bonded plywood for 
aircraft construction were reported during the year. This 
triple alliance of the aircraft, plastics and wood industries 
has resulted in the transformation of an old material into a 
versatile product adaptable to the methods and needs of 
modern industry. Further progress in improving the proper- 
ties of plywood and extending its markets is to be expected 
from the current activity in the synthesis of new resins which 
will produce satisfactory bonds at very low pressures and 
room temperature under practically neutral conditions. 

The construction of airplanes from plywood was discussed 
in several papers published during 1943."'-* Special prob- 
lems involved in molding monocoque structures from sand- 
wich materials comprising high-strength facing sheets bonded 
to low-density cores were reviewed.”-* The use of resin- 
bonded plywood for seaplane floats,” refrigerator cars” and 
tubular antenna masts*' was reported. 

Advances in synthetic resin glues**~** and in bonding and 
forming techniques*-* were described. Problems involved 
in formulating and evaluating finishes for plywood were 
analyzed.” The behavior of plywood under various stress 
conditions’: '! and in delamination tests"* was reported. 

A variety of items developed or miade during 1943 from 
plastics for the armed forces were described.“*-™ Special 
articles considered in detail such applications as fuzes,’” 
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In order to standardize plastic tubing and tube fittings 
for use on aircraft, a test program was devised. Tests 
of threaded fittings proved that the threads, being in 
shear, did not strip and were, in fact, stronger than 
other portions of the body of the fitting itself 


bomb recorder frames, gas mask parts," snake bite kits,'” 
canteens,'"' helmet liners,""* insignia,""*: ''* hand grenades,'"* 
foot tubs,'"* handwheels,"’ training bayonets,' ‘‘walkie- 
talkie’’ microphones,’ bugles,’* tank periscopes,'*' ship 
propeller bearings'** and binocular carrying cases.'* Excel- 
lent surveys of the large-scale utilization of plastic-coated 
fabrics for the fabrication of various types of military equip- 
ment were published." The use of resinous coatings for 
protecting steel shell cases against corrosion'™® and for other 
military requirements were reviewed.’ 

The nonmilitary applications of plastics during 1943 were 
restricted to essential civilian and industrial requirements. 
Many of these represented replacements for materials, such 
as rubber, leather and copper, the supplies of which were 
even more critical than that of plastics. Polyvinylidene 
chloride was used as piping,'”~' screening and moisture- 
proof packaging material.**» **- '*!. 8 The vinyl resins were 
employed extensively as flexible electrical insulation'** and 
in soles for shoes."4 The ion exchange resins were utilized in 
many industrial processes for purification of water.'**. '** 

Reviews were published discussing the uses of plastics in 
adhesives,'": '* medica] supplies,” printing plates,'®: ' 
synthetic textile fibers,’ railway equipment'*-' and 
building construction.’“-'" Significant developments in 
improving the optical properties and extending the optical 
applications of plastics were described.'*—""' Large tonnages 
of these synthetic materials were used in protective coatings; 
advances in this field were discussed in several papers.'**~'* 


Properties, testing, specifications 


A record number of papers describing the results of experi- 
mental work on various properties of plastics were published 
during 1943. These marked a continuation of efforts to 
supply the military services with the engineering data re- 
quired for proper use of plastics in their war applications. 
Such publications are providing a foundation of technical 
information upon which the plastics industry can build 
diverse and substantial markets in new fields after the war. 

The American Society of Mechanical Engineers through 
its Rubber and Plastics Group sponsored many of these 
technical papers. Reports on investigations of the bearing 
strength of plastics™ and their behavior under sustained 

vibrations” were published by the Society. The effects of 
continuous heat on phenolic materials and various mechani- 
cal properties of cellulose acetate’ were described in other 











A.S.M.E. papers. Three papers on plastics were presented at 
the semi-annual meeting in Los Angeles in June; these per- 
tained to thermo-elastic forming of airplane parts,® properties 
of Fiberglas laminates, and a discussion of laminates mace 
by combinations of wood with cloth and paper." The 
annual meeting of the Society in New York in December 


was marked by six further contributions to the fund of infor-’ 


mation on plastics. These reports concerned paper-base 
laminates," tubings and fittings for aircraft," fatigue 
behavior of resin-bonded plywood," creep properties of 
phenolic plastics,“ printing plates,"* and application of 
plastic films and solutions to glass to prevent scattering 
during air raids.’ 

Three outstanding papers on the strength characteristics 
and testing of plastics were presented at the annual meeting 
of the American Society for Testing Materials in Jun 
These related to impact testing,’ flow of plastics under 
load,’ and correlation between impact and fatigue tests.!” 

An important symposium on the engineering properties of 
plastics from the viewpoint of their application to aircraft 
components was held during February under the sponsorship 
of the Army-Navy-Civil Technical Subcommittee on Plastics 
Three papers giving detailed information regarding the me 
chanical strength of laminates were presented.™: !7!- 17 
Other reports describing experimental work conducted by the 
Army Air Forces and Naval Air Experimental Center on 
plastics were published during the year.'7*—'* 

Several papers described investigations of the physical 
properties of the increasingly important group of elastic 
plastics; these were concerned with their fatigue resistance,'”* 
abrasion resistance,’” stress-strain characteristics," and 
low temperature brittleness.” (Please turn to page 178 


The use of ion exchange resins in wate: conditioning 
systems has made it possible to produce large volumes 
of very pure water at exceptionally low cost. This labora- 
tory test set-up was designed to evaluate the properties 
and the operating characteristics of these resins 
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Effects of thermo-elastic forming on 


properties of thermosetting laminates 


by W. |. BEACH* 





UBSEQUENT to the development of the thermo-elastic 

forming process, there was an urgent need for pertinent 
factual data concerning the properties of formed laminates. 
Consequently an extensive testing program was undertaken 
primarily to keep pace with the growth of forming tech- 
nique. This program had as its objects, first, the investiga- 
tion of degree of cure and its primary influence on the form- 
ability characteristics, and second, the effect of reshaping 
flat sheets upon physical properties. The use of formed 
plastics was contingent upon unknown factors, namely, the 
extent to which forming reduced strength and performance 
afterwards under service conditions. Conventional types of 
plastics, except perhaps the latest high-strength reinforced 
products, are notably weak in tension, shear, flexure, tough- 
ness and stiffness as compared to the aluminum alloys. This 
weakness has relegated plastics to non-structural and an oc- 
casional semi-structural application. Hence, if forming re- 
sulted in breaking down the resin structure beyond all prac- 
tical uses, it would by necessity be curtailed if not aban- 
doned entirely. 


Degree of cure 


It is difficult to define accurately the factors which consti- 
tute a fully cured material. The conventional practice, ad- 
vocated by the laminating industry, has been to establish 
the curing cycle by methods akin to trial and error. For in- 
stance, it can be proved by cure versus time curves that for 
all practical purposes the polymerization takes place in a 
relatively short period of time. In Fig. 1, a representative 
curve is shown. 

It is to be noticed that between points O and A, the slope 
of the cure curve is the greatest. Beyond A, the slope flattens 
and becomes almost static. Observing this, then, it is reas- 
onable to designate point A as the normal or full cure of the 
resin. In order to obtain a cure equal to C + AC,, the press 
must operate a period equal to JT + A7Z;. Obviously, it is 


* Chief plastics engineer, North American Aviation, Inc. 


1—Degree of cure versus time for laminated phenolic sheet 
NA2-4141 
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2—Acetone extraction versus overcure for laminated 
phenolic sheet NA2-4141 


not economical to operate press equipment for an additional 
period to obtain such a small increase in cure. 

Much confusion and many differences of opinion exist 
whenever an attempt is made to establish the demarcation 
between an undercured and fully cured product. The Navy 
specification prescribes an acetone extraction test. This test, 
like others, is a means for determining an approved material, 
but unfortunately an acetone extraction test does not appear 
to have a particular bearing upon the formability of a ther- 
mosetting product or its direct relation to cure. Hence, for 
illustrative purposes, an arbitrary point represented by A 
located on Fig. 1 is selected as normal cure. 


Effect of cure upon formability 


Several different types of materials were furnished for these 
tests by a number of laminators. One set of samples treated 
for normal cure and 20, 40, 60, 80 and 100 percent overcure 
consisted of slightly plasticized phenol-resin, fabric-base 
laminate. The other set, which consisted of cresylic-resin, 
fabric-base laminate, was processed to normal cure and 
50, 100, 150 and 200 percent overcure. Although these tests 
at present have not been completed, enough data are avail- 
able to indicate the trend of the relation between cure and 
formability. 

By acetone extraction determination, it was found that the 
cresylic samples possessed a 5.70 percent extraction for nor- 
mal cure dnd 1.58 percent extraction for 200 percent over- 
cure. A curve of acetone extraction versus degree overcure 
is seen in Fig. 2. 

All specimens were subjected to a 90° right-angle bend 
over a rod of '/,-in. radius. Since the samples were sheets 
approximately .062 in. thick, a '/,,-in. radius bend was con- 
sidered a satisfactory test. The same conditions were im- 
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3—Elongation versus overcure for thermo-elastic processed 
laminated phenolic sheet NA2-4141 


posed upon both groups of samples. A visual inspection 
of the specimens indicated good bends free from cracks or 
delamination. No appreciable difference could be detected 
between the formability of normal cured samples and that of 
200 percent overcured material. 

The phenol-resin samples were stretched to determine the 
effect of cure upon elongation. Figure 3 shows a curve of 
percent overcure versus percent elongation. As would be 
expected when prolonged curing takes place, the material 
becomes less susceptible to stretching. Preliminary tests 
conducted upon normal cured specimens have shown that 
material elongated from 2 percent to approximately 15 per- 
cent exhibited a corresponding Poisson's ratio between 0.60 
and 0.75. Consequently, it is believed that the resin was suf- 
ficiently elastic to permit the longitudinal threads parallel to 
the direction of the force to move closer together and at the 
same time straighten out. However, when polymerization is 
extended beyond normal cure, the resin tends to get harder 
and some disintegration probably occurs within the filler. 
Hence, as the cure approaches the extreme, the limit of elon- 
gation of the material is reduced. However, this condition 
apparently has little influence upon the formability factor. 
Judging from the data on hand, laminated sheet material 


4—Stretching jig. 


5—Router jig 





processed far beyond its normal and practical cure still re. 
tains its forming characteristics. One definite fact is es. 
tablished, namely, that material processed below the norma] 
cure is undesirable from the standpoint of formability, lower 
physical properties and delamination. It might be well to 
include certain forming tests along with the acetone extrac. 
tion and other tests provided for degree of cure determina- 
tion, inasmuch as the defects of undercured materials are 
easily detected in forming. 


Preparation of specimens for physical tests 


A forming operation usually consists of bending or draw- 
ing sheet material into objects having simple and compound 
curves or a combination thereof. Seldom are the threads 
lined up parallel or normal to the curvature of the shape, ex- 
cept in instances of simple right-angle bends. Therefore, for 
design purposes data of directional nature are preferable. 

The material tested consisted of standard Grade C lami- 
nated-fabric-base sheet selected at random from stock. The 
fabric was 8-oz. duck with a balanced weave construction of 
42 threads per inch. Phenol-formaldehyde resin made up the 
binder for the laminations, of which there were five. 

The equipment designed to prepare test specimen consisted 
of stretching and routing jigs. The stretching jig as shown 
in Fig. 4 is controlled by a hand-operated double-thread 
screw. Various increments of stretch are thus obtained by 
rotating the screw until the gage marks scribed on the speci 
men match the divider setting. The specimens were con 
toured to shape by means of router jigs as shown in Fig. 5, 
and the rough edges made smooth with fine steel wool. 

To approximate all conditions, laminated material was pre 
stretched in the warp direction, in the filler direction and in 
the bias direction. Preliminary stretching tests were con- 
ducted first to determine the approximate ultimate elonga- 
tion possible in each case. It was concluded that beyond 
8.33 percent elongation, equivalent to '/,-in. stretch in 6 in., 
the warp and filler threads come too near to the ultimate rup- 
ture for practicable forming. An elongation of 16.7 percent 
was deemed practical for the bias threads. Figure 6 shows 
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6—Typical prestretched specimens elongated to various 
increments of percent stretch. 1—Flexure testing unit. 
8—-Self-aligning Templin grips 


typical prestretched specimens elongated to various incre- 
ments of percent stretch. Four specimens were tested for 
each increment of stretch in each of the three thread direc- 
tions except that only three specimens were used for each 
increment of stretch in the water absorption tests. 


Definitions 
Arbitrary 0.01 and 0.2 percent offsets were used for ob- 
taining the proportional limit and yield strengths, respec- 
tively, of the laminated plastics. The modulus of elasticity 
in tension was determined by the tangent modulus method. 
For modulus of elasticity in flexure, the modified equation: 
P'P 


 48Iy 


was used where P’ is assumed equal to 76 percent of ultimate, 
I is the moment of inertia, equal to bd*/12 and y is the de- 
flection at P’.! 

The term ‘‘warp thread”’ is assigned to the thread extending 
along the long side of the sheet, often called the grain direc- 
tion. The filler thread is taken to be normal to the warp 
thread. The bias direction is 45° to the filler and warp thread. 


Test procedure 

A 20,000-lb. universal testing machine was used for the 
tensile and-sheartests. The 0 to 1000-Ib. scale range was used 
entirely for these tests. Inasmuch as load-deflection readings 
for the bend test could not be suitably adapted to any of the 
scales provided by the machine, a flexure testing unit shown 
in Fig. 7 was employed. 


Tension tests 


The tensile specimens were routed to the dimensions set 
forth by Federal Specification L-P-406 and inspected for uni- 
form weave of fabric prior to testing. A strain gage of 2-in. 


1 “Basic Physical Properties of Laminates,” by P. M. Field, Mopsern 
Prastics 20, 91 (Aug. 1943). 


gage length with standard dial indicator having subdivisions 
of 0.001 in. was clamped to the specimen installed in the self- 
aligning Templin grips as shown in Fig. 8.. The length of the 
specimen between the edges of the grips was held to approxi- 
mately 4.25 in. for all specimens. The deformation readings 
were taken at specific increments of load up to tensile failure 
of the specimen. The clamping pressure of the knife edges 
was adjusted to avoid marking or indenting the specimen. 
Tensile test of specimens stretched and pulled in a filler thread 
direction—Figure 9 shows the stress-strain curves for group 
specimens 1 to 5. Each group number is an average of four 
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9, 10—Tension tests on laminates NA2-414]1 


separate tests. Curve | represents test values of material as 
received and not processed for forming. Curves 2, 3, 4, etc., 
have been treated and stretched before testing. The percent 
stretch in each case is noted in the legend below the figure. 
The values for all curves from 1 to 5 are listed in Table I. 
Referring again to Fig. 9, it is seen that the tensile proper- 
ties for material prestretched before testing indicate a general 
decrease in strength as compared to normal unprocessed ma- 
terial. The maximum drop in modulus of elasticity is shown 
in curve 5, which had been stretched 8.33 percent before the 
tensile test. As compared to the ultimate tensile stress of 
curve 1, curve 2 indicates a reduction of 10.5 percent. 

Tensile test of specimens stretched and pulled in a warp 
thread direction—Unlike the curves discussed above, those 
representing tensile values tested in the direction of the warp 
thread (Fig. 10) exhibit a general improvement in physical 
properties. Although curve 3 tends to have less modulus of 
elasticity than curve 1, its ultimate stress is approximately 
9.5 percent higher. Also, curve 2 has an ultimate tensile 








value 6 percent lower than curve |, yet possesses a modulus 
10 percent greater. 
over that of the unprocessed material. 
thread increased the modulus by 15.5 percent in the case of 
curve 5, and the ultimate tensile strength 16 percent in the 
case of curve 4 (see Table I). 

Tensile test of specimens stretched and pulled in a direction 
45° to the filler and warp threads—Laminating materials 
stretched and tested on the bias reveal unusual tensile prop 
erties. Ordinarily, thermosetting laminates manifest weaker 
properties when loaded in the bias direction than when 
stretched along either the filler or the warp threads. How 
ever, it may be seen in Fig. 11 and Table I that in the case of 
stretched specimens this is not true. 
the ultimate tensile values recorded for all three conditions, 
it is to be noticed that group specimens 3 to 9 compare fav- 
orably with group specimens 1 to 5 either for the filler or for 
the warp directional tests. Attention is called to the fact 
that when a bias specimen is prestretched to 14.58 percent, 


Curves 4 and 5 show a marked increase 
Stretching the warp 


From an inspection of 


Taste |.—Errect or THERMO-ELASTIC FORMING ON TENSILE Properties or Grape C, Type II, LAMINATED PLASTIC 











Thickness Stretch in Thickness Elongation Yield 
before 6-in. gage after in 2-in. Proportional strength Ultimate 
Specimen stretching, length, stretching, gage length, Modulus of limit (0.01% (0.2% offset), strength, 
group No. im. percent in. percent elasticity, p.si. offset), p.si p.s.i p.s.i 
TENSION IN DIRECTION OF WARP THREAD 
1 .060 0 3.75 1,060,000 4650 7,950 11,363 
2 .065 2.11 066 2.20 1,170,000 5450 8,450 10,720 
3 .061 4.17 .062 1.80 1,000,000 6800 10,750 12,420 
q . 062 6.25 . 066 1.75 1,170,000 6350 10,600 13,095 
5 059 8.33 .068 2.01 1,225,000 6750 10,000 12,352 
TENSION IN DIRECTION OF FILLER THREAD 

1 .060 0 ‘s 3.80 1,000,000 4900 8350 11,782 
2 .064 2.11 . 065 2.87 952,000 4800 8100 9,792 
3 .061 4.17 064 2.70 923,000 4750 7000 10,883 
4 . 064 6.25 . 067 2.24 888,000 4750 8100 10,823 
5 064 8.33 .070 1.95 857,000 6150 9600 10,642 

TENSION IN DIRECTION 45° TO FILLER AND WARP THREAD 
| . 064 0 Se 3.00 970,000 4400 7400 8,075 
2 .065 2.11 . 067 3.35 970,000 4400 7600 8,656 
3 .065 4.17 . 066. 4.84 1,000,000 4900 8100 10,470 
4 .062 6.25 . 067 4.61 970,000 4400 7600 11,097 
5 . 062 8.33 . 064 5.61 940,000 4300 7500 13,000 
6 064 10.41 . 066 4.93 1,070,000 2800 6400 11,764 
7? . 062 12.50 . 066 5.20 940,000 3400 6500 11,300 
8 .063 14.58 .069 3.71 940,000 4300 8500 14,900 
9 .060 16.67 .068 3.85 14,150 
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an increase of 84.5 percent in tensile strength is obtained 
over the normal unstretched material. Figure 12 presents 
an enlarged view of bias test specimens from the unstretched 
and stretched material after failure. 


Flexural tests 


The flexural specimens were tested in accordance with 
A.S.T.M. D650-42T specification with the following excep- 
tions. The specimen width was increased from '/; in. to 1 
in. to give a more homogeneous section for test. The overall 
length of the specimen was 5 in. and the distance between sup- 
ports 3 inches. The load was applied by lead weights cali- 
brated to plus or minus 0.005 Ib. as shown in Fig. 7. The load- 
deflection readings were taken from the dial indicator at 
specific increments of loading. All specimens were deflected 
beyond their elastic limits to approximately 1 in., which 
was the maximum extension of the dial indicator. To obtain 
the actual load on the specimen, the spring load of the dial 
indicator was calculated and added to the load of the hanger 
and calibrated lead weights. 

Flexural test of specimens stretched parallel to the warp thread 
and bent across the warp thread—Figure 13 shows typical stress- 
strain curves for stretched and unstretched specimens sub- 
jected to flexural tests. In relation to curve 1, the stretched 
specimens indicated by curves 2, 4, 5 and 6 lie above, 
whereas curves 3, 7, and 8 lie below. The general trend of 
these curves indicates a progressive increase in flexural prop- 
erties up to and including a prestretch of 6.25 percent. The 
ultimate bending stress for each curve is included in Table I. 

Flexural test of specimens stretched parallel to the filler thread 
and bent across the filler thread—The curves illustrated by 
Fig. 14 are in many respects similar to the stress-strain curves 





obtained with specimens stretched along the warp thread. 
The results are comparable but slightly lower than those ob- 
tained for the curves described above. 

Flexural test of specimens stretched 45° to the filler and warp 
threads and bent across the bias—In general, the curves shown 
in Fig. 15 behave in a manner which appears typical for all 
laminates stretched in the bias direction. Occasionally, one 
or two curves deviate from the trend for constant iimprove- 
ment but, by and large, the increase in properties correspond- 
ing to various increments of percent stretch is consistent. 


Shear test 


The apparatus used to obtain the ultimate shear stress of 
fabric-base phenolic laminated specimens consists of a 1-in. 
diameter steel punch and die set with stripper plate. The 
operation of the test is simple. The plastic is placed in the 
shear die and the load required to shear the specimen recorded. 

In Fig. 16 are shown curves representing ultimate shear 
values for test specimens at different increments of percent 
stretch. The material stretched along the bias offers sub 
stantially more resistance to shearing forces than does either 
of the other two types. In the tension and flexural tests, the 
specimens prestretched parallel to the filler thread revealed 
lower properties as compared to those stretched along the 
warp thread. Insofar as shear tests are concerned, the 
reverse is seen. 


Impact test 

Specimens '/, in. wide and 3 in. long for the Charpy impact 
test were cut from '/,.-in.-thick sheet material, The test 
was performed on an Olsen impact test machine. The dis 
tance between the supports was 1.75 (Please turn to page 186) 








11—Tension test of laminate NA2-414l. 12—Enlarged view of bias test specimen from the unstretched and stretched 





material after failure. 


| SAMPLES TAKEN FROM PHENOUC SHEET 











13—Flexural test of laminate NA2-414] 
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Production of synthetic resins in 1942 




















— report contains preliminary statistics of commercial 
production and sales of synthetic resins in 1942 in the 
United States. These data were compiled by the United 
States Tariff Commission. 

Output of coal-tar resins decreased from 334 million pounds 
in 1941 to 284 million pounds in 1942, about 15 percent, 
chiefly because of a decline in the output of phthalic anhydride 
resins (used in paints, varnishes and lacquers) and of resins 
derived from phenol for uses other than casting and molding. 
The output of resins derived from a mixture of phenols and 
cresols and from cresylic acid increased slightly. In 1942, 
production of non-coal-tar resins rose from 104 million 
pounds to 143 million pounds, about 38 percent, although the 
maleic anhydride resin production decreased about 18 percent 


in that year. The production of the other principal non-coal- 
tar resins, polyvinyl, terpene and petroleum resins, increased 
markedly in 1942. 

A rise in both direct and indirect military consumption was 
the chief cause of the considerably increased activity in the 
production and sales of non-coal-tar resins in 1942. In the 
preceding year military consumption was confined to a rela- 
tively small number of individual items. Few organic 
chemicals used in the manufacture of plastics were under con 
trol by allocation in 1941, but in 1942 these amounted to 
approximately 40 items, principally the chlorinated paraffins, 
formaldehyde, butyl alcohols, vinyl polymers, phenolic resins, 
phthalic anhydride, plasticizers, phenol, glycols, aniline, 
acetic anhydride, benzene, toluene, (Please turn to page 176) 






















Taste I.—UnNiTepD STATES PRODUCTION AND SALES OF SYNTHETIC RESINS IN 1942 



























































Sales 
| Unit 
Product Production Quantity Value | value 
RESINS FROM CYCLIC COMPOUNDS (COAL- bb. lb. 
TAR, ETC.): TOTAL 283,844,481 241,533,228 $74,597,952 $0.31 
Alkyd resins 
Phthalic anhydride 91,237,362 63,843,350 13,766,075 0.22 
Derived from tar acids 
Cresols or cresylic acid 24,746,406 . . 
Phenol: | 
For casting and molding 41,679,706 40,238,528 15,058,916 0.37 
For other uses 43,529,668 40,853,087 9,401,902 0.23 
Phenols and cresols 37,231,604 34,558,889 23,872,540 0.69 
All other 45,419,735 62,039,374 12,498,519 0.20 
RESINS FROM NON-CYCLIC COMPOUNDS 
(NON-COAL-TAR): TOTAL 142,886,625 131,652,065 75,082,611 0.57 
Maleic anhydride 7,761,180 6,881,594 1,218,582 0.18 
Sebacic acid 428,836 . : 
Urea 37,515,785 35,805,727 11,051,817 0.31 
Vinyl acetal and vinyl butyral 5,972,389 5,804,110 5,427,850 0.94 
All other 91,208,435 83,160,634 57,384,362 0.69 
TOTAL FOR RESINS, 1942 426,731,106 373,185,293 149,680,563 0.40 
TOTAL FOR RESINS, 1941 437,799,687 348,307,470 117,255,951 0.34 
TOTAL FOR RESINS, 1940 276,814,363 201,099,650 59,368,339 0.30 
TOTAL FOR RESINS, 1939 213,027,548 163,296,637 39,011,486 0.24 
* Included in “all other.” 
TasBie II.—UNirep States PRODUCTION AND SALES OF PLASTICIZERS IN 1942 
Sales 
Unit 
Product Production Quantity Value value 
Plasticizers from cyclic compounds: lb. Ib. 
. total 85,563,083 80,466,126 $18,217,663 $0.23 
Plasticizers from non-cyclic com- 
i} ~ pounds): total 25,032,829 21,435,886 3,708,345 0.17 
t Chloroparaffin 18,935,272 17,865,988 2,101,806 6.12 
Dibutyl sebacate 1,724,645 
; All other 4.372,912 3,569,898 1,606,539 0.45 
Total for plasticizers, 1942 110,595,912 101,902,012 21,226,008 0.21 
Total for plasticizers, 1941 60,948,289 55,074,096 14,153,119 0.26 
4 Total for plasticizers, 1940 36,860,409 28,298,930 7,013,579 0.25 
i Total for plasticizers, 1939 29,870,759 24,369,075 5,763,427 0.24 
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A Really Accurate Method for 
Checking Micrometers and Other 
Precision Inspection Devices 


Your precision tools and inspection devices are only as 
accurate as the methods and gages by which they are 
set and checked. In many cases flat gage blocks are not 
adequate. This Sav-Way Set of Master Setting and Check- 
ing Rolls provides for the first time a really accurate means 


: Lom n eo amplifiers, and dial The set consists of 20 rolls ranging 
of checking micrometers, snap gages, P from .100” to 2.000” in diameter. 


eeraneady : 


indicators. 

Eliminates the time wasted in building up combina- Heater beg Jeranrmad, mes 2 
tions of precision gage blocks. Eliminates inaccurate checks ore deep frozen before finish grind- 
caused by uneven wear on micrometer anvils. ing to relieve internal strains and 

— When micrometers have been used for some time provide accelerated ageing. The set 


is housed in qa modern transparent 


a through one particular part of their range, they may check plastic ence. 


properly at all other points, and still be inaccurate through 
the section of greatest wear. Sav-Way Master Checking 
Rolls provide for 20 quick, accurate checks covering the 
complete range of the micrometer at one time. 
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Technical briefs 


Abstracts of articles on plastics in the world’s scientific and 


literature 





Engineering 


PHYSICAL PROPERTIES OF 
FIBERGLAS LAMINATED PLAS- 
TICS. C. W. Armstrong. Iron Age 152, 
51-4 (July 22, 1943). Intricate shapes and 
double contours are made from allyl resin 
saturated glass fabric by molding at 0.1 
to 10 p.s.i. and at temperatures less than 
240° F. The molds are simple, light in 
weight and inexpensive, but they must 
have the correct dimensions and contours. 
The results of tensile, compression, bend- 
ing and bearing tests made on flat sheets 
of several samples of this type of material 
are reported. The specific gravity of the 
anisotropic materials ranges from 1.69 
to 1.93; the ultimate tensile stress from 
36,200 to 58,500 p.s.i.; Young’s modulus 
of elasticity from 1,900,000 to 2,800,000 
p.s.i.; the ultimate compressive stress from 
19,600 to 29,000 p.s.i.;. the modulus of 
rupture from 34,900 to 64,800 p.s.i.; and 
the ultimate bearing strength from 31,300 
to 34,800 p.s.i. In tension, most of the 
load is carried by the filler material. The 
compressive failures were all in diagonal 
shear. The resin content which gives 
optimum tensile properties will not result 
in optimum bend and compression proper- 
ties. Tensile tests made on specimens cut 
at 45° to the principal directions of the 
cross-stacked laminates gave ultimate ten- 
sile strength and tensile modulus values 
30 to 40 percent lower than the corre- 
sponding “with grain” values. The 
thickness and density of the laminate are 
dependent on the proportion of resin and 
filler. Low resin content materials have 
high density values. 


Chemistry 


POLYMERIZATION OF ACRYLO- 
NITRILE AND POLYACRYLONI- 
TRILE. W. Kern and H. Fernow. J. 
prakt. Chem. 160, 281 (Aug. 1942). 
Pure monomeric acrylonitrile is not poly- 
merized by heat alone up to 100° C. In 
the presence of benzoyl peroxide, the 
threshold polymerization temperature is 
about 30° C., below which no polymeriza- 
tion takes place and above which poly- 
merization is rapid. The benzoyl per- 
oxide is consumed by the reaction. The 
polymers formed either in bulk or in solu- 
tion are insoluble. The polymers have no 
softening point, begin to decompose at 
350° C. and are partially crystalline. 


POLYMERIZATION OF METH- 
ACRYLONITRILE AND POLYMETH- 
ACRYLONITRILE. W. Kern and H. 


engineering relating to properties and testi 
methods, or indicating significant trends and devclighelts 


Fernow. J. prakt. Chem. 160, 296 (Aug. 
1942). Pure methacrylonitrile does not 
polymerize when held at 100° C. for sev- 
eral weeks. Polymerization proceeds at a 
favorable rate in the presence of benzoyl 
peroxide at 60 to 65° C. The degree of 
polymerization depends on the concentra- 
tion of the catalyst, the temperature and 
the reaction time. A low degree of poly- 
merization is obtained when the reaction 
is carried out in solution. The products 
are soluble in organic solvents. Impure 
methacrylonitrile polymerizes without the 
addition of catalyst and at ordinary tem- 
peratures to give insoluble products with 
limited ability to swell. The polymers 
soften at about 115° C. and begin to 
decompose to monomer at about 200° C. 
At 250° C., an 85 percent yield of monomer 
is obtained. 


Properties 


THE DIFFUSION OF GASES 
THROUGH HIGH POLYMERIC MA- 
TERIALS. F. H. Miller. Kolloid-Z. 
100, 255 (Sept. 1942). The permeability 
of films of polystyrene, polyvinyl chloride, 
cellulose triacetate and cellophane to 
water vapor, ammonia, hydrogen, oxy- 
gen, nitrogen and inert gases is reported. 
The permeability decreases as the molecu- 
lar diameter of the gas increases; the 
percent decrease for the inert gases is al- 
most the same for all the materials. The 
water absorption decreases in the follow- 
ing order: cellophane, cellulose triace- 
tate, polyvinyl chloride, polystyrene. 
Permeability to water decreases in this 
order: cellophane, cellulose triacetate, 
polystyrene, polyvinyl chloride. Poly- 
vinyl chloride is less permeable to all 
the gases than polystyrene. There is 
very little interaction between the inert 
gases and the sheet materials. The 
change in the permeability of helium with 
temperature obeys the theoretical expo- 
nential law. The temperature coefficient 
of the permeability to water depends on 
the change in the diffusion coefficient and 
the change in the solubility coefficient. 
Data on the permeability to water vapor 
of ‘films of cellulose triacetate, benzyl- 
cellulose, polystyrene, and polyviny] chlo- 
ride between 0° and 90° C. are presented. 


SYMPOSIUM ON ADHESIVENESS. 
I. INTRODUCTION TO THE THE- 
ORY OF ADHESION. R. N. J. Saal. 
Chem. Weekblad 39, No. 8, 91 (1942). 
II. A SUMMARY OF PUBLICA- 
TIONS ON THE THEORY OF AD- 


HESIVENESS. Ibid. No. 10 (1942). 
III. DISCUSSION. R. Houwink. 
Ibid. 114-115. A general review of ad- 
hesives. The nomenclature, principles of 
adhesion, cohesion, and the need for more 
rheologic data are discussed. 


ELECTRICAL PROPERTIES Of! 
COPOLYMERS OF ACRYLONI 
TRILE AND ETHYL ACRYLATE 
D. J. Mead and R. M. Fuoss. J. Am 
Chem. Soc. 65, 2067-70 (Nov. 1943) 
The electrical properties of a series of 
acrylonitrile-ethyl acrylate copolymers 
were measured at power and audiofre- 
quencies in the temperature range 20 to 
105° C. The copolymers have properties 
intermediate between those of the simple 
polymers; with increasing acrylonitrile 
content, the loss factor maximum at a 
given frequency increases and is displaced 
toward higher temperatures; simultane- 
ously, the static dielectric constant in- 
creases from 12 to 37 in the range 35 to 
100 percent acrylonitrile. 


Testing 


PHOTOELASTIC INVESTIGA- 
TIONS OF STRUCTURAL CHANGES 
IN PLASTIC MATERIALS. H. Kolsky 
and A. C. Shearman. Proc. Physical 
Society (London) 55, 383-95 (Sept. 1943). 
The orientation and structural changes in 
4 plastics—polythene, nylon, polymethy! 
methacrylate and polystyrene—resulting 
from the application of known stresses 
were investigated by measurements of the 
the optical anisotropy induced. The 
mechanism of “‘cold-drawing’”’ in the case 
of polythene and nylon is considered in 
detail and the birefringence correlated with 
the mechanical strain. From x-ray evi- 
dence it is found convenient to divide 
plastic materials into 3 groups: 1) 
those which are already crystalline, 2) 
those which become crystalline on stretch- 
ing and 3) those which remain amorphous. 
Polythene and nylon belong to the first 
group, but as a result of the long-chain 
structure of the molecules, the crystals 
cannot be considered to have any separate 
existence, and consist of small micellar 
groupings composed of sections of a large 
number of molecular chains. No photo- 
elastic measurements were made with a 
material of the second type, but from the 
work of Treloar it is seen that natural 
rubber has a large positive birefringence 
when stretched. The other 2 plastics 
considered, polymethyl methacrylate and 
polystyrene, fall into the third group. The 
photoelastic investigations on these sub- 
stances have indicated that small sections 
of the chains become aligned along the 
direction of stretching and orient the side 
groups accordingly. Increasing the tem- 
perature of the specimens decreases the 
extent of this orientation as a result of the 
thermal agitation causing vibration of 
these side groups. 
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Transformers, rectifiers, circuits, controls are 
alli within the Thermex cabinet. This com- 
plete, self-contained unit can be moved any- 
where in your plant. Take Thermex to the 
work, plug into nearest power connection! 
Unequalled flexibility of this equipment is 
just one of its many engineering superiori- 
ties. It also automatically protects itself 
against damage from misadjustments and 
“tuning in” to a particular kind of work is 
simple and accurate. With Thermex, the 


astonishing speed and uniformity of elec- 
tronic heating are fully realized. 

Complete range of sizes for all high fre- 
quency dielectric heating requirements. For 
data vital to your plant and industry write 
The Girdler Corporation, Thermex Division, 
Louisville, Ky. 
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Plastics digest 


This digest includes each month the more 
plastics. Mail request for peri 


make or use 


articles of interest to those who 
Is mentioned directly to publishers 





General 


MOLECULAR STRUCTURE OF 
FIBERS MADE FROM NATIVE EGG 
ALBUMIN. K. J. Palmer and J. A. 
Galvin. J. Am. Chem. Soc. 65, 2187-90 
(Nov. 1943). Fibers which were made 
from native egg albumin by a process 
which involves complex formation with 
detergent and drawing under steam are 
shown to be composed of parallel bundles 
of polypeptide chains running parallel to 
the fiber axis. The peptide chains are 
shown to have the 8-keratin configuration 
as is evident from the similar appearance 
of the x-ray patterns obtained from the 
albumin fibers as compared with those ob- 
tained from well oriented 8-keratin. The 
tensile strength of the synthetic pure pro- 
tein fiber is shown to be dependent upon 
the degree of molecular orientation and 
reaches a value of 38,000 p.s.i. 


PLYWOOD REFRIGERATOR CARS. 
Ry. Mech. Eng. 117, 352, 355 (Aug. 1943). 
Two hundred railway refrigerator cars re- 
cently completed for the War Department 
had steel underframes and superstructure 
frames, */y-in. plywood for the ceiling, 
1/,-in. plywood for the sides and end 
sheathing, and Fiberglas insulation. 


Materials 


SUBSTITUTION OF PHENOL FOR 
CRESOL IN LAMINATED PLASTICS. 
L. B. Lunsford. J. Am. Soc. Naval Eng. 
55, 481-516 (Aug. 1943). The substitu- 
tion of phenol for cresol in the laminates 
covered by Navy Specification 17P5 
seems to have the greatest effect on such 
mechanical properties as impact strength 
and flexural strength; of these, the great- 
est effect seems to be the lowering of the 
impact strength. There is some reduetion 
in the electrical properties, but this is not 
as serious as the impairment of the physi- 
cal properties. Substitution of phenol for 
cresol seems to emphasize the directional 
properties of the laminates, both electri- 
cally and mechanically. One of 3 Type 
PBM laminates tested met the 17P5 re- 
quirements in all respects, and the other 
2 offered distinct possibilities of early suc- 
cess. Type FBG is next in order of possi- 
bility of success. The substitution here 
appears to have been successful in one 
case. Third in order of possibility is 
Type FBE; about half of the brands sub- 
mitted seemed to have distinct possibili- 
ties along this line. The least favorable, 
but the one in which a greater saving 
could be made than in any of the others, 
if such a substitution were possible, is 
Type FBM. All of the samples to date 


on FBM are far below present specifica- 
tion requirements, and much more work 
will have to be done with these Jaminates 
before such substitution can be possible. 


MOLDING POLYVINYL ALCOHOL. 
C. B. Hess and J. W. Criss. Rubber Age 
53, 431-3 (Aug. 1943). Six partially hy- 
drolyzed and 3 completely hydrolyzed 
types of polyvinyl alcohol are available 
in commercial quantities. Completely 
hydrolyzed types are more resistant to 
water. All the types are highly resistant 
to solvents, but are not recommended 
where a high degree of water resistance is 
required. Any durometer hardness be- 
tween 10 and 100 can be obtained by vary- 
ing the amount and type of plasticizer and 
the type of resin. Polar organic liquids 
are more compatible with polyvinyl 
alcohol than non-polar solvents. Long 
unsubstituted hydrocarbon chains de- 
crease compatibility. Hydroxyl, amino, 
carboxyl, methoxy and amido groups 
promote compatibility. Polyhydroxy 
compounds are recommended as plas- 
ticizers. Detailed directions for the pro- 
duction of molding compositions are given. 
Dimethylol urea, a fhermosetting mate- 
rial, is added to harden the moldings and 
where it is desired to reproduce detail. 
The compositions are molded at 80 to 
160° C. and 250 to 1000 p.s.i. The pow- 
ders must be dry when molded. 


Molding and fabricating 


HIGH-FREQUENCY HEATING IN 
PLYWOOD MANUFACTURE. _Engi- 
neering 156, 116-17 (Aug. 6, 1943). The 
manufacture of plywood by high-fre- 
quency heating is discussed. The rela- 
tions between 1) moisture content of 
wood and dielectric constant, 2) moisture 
content of wood and power factor and 3) 
frequency and power factor are shown in 
graphic form. 


Applications 


USE OF PLASTICS IN CAR CON- 
STRUCTION. Ry. Mech. Eng. 117, 
320-21 (July 1943). This is a roundtable 
discussion on the use of plastics in railroad 
car construction. The consensus of opin- 
ion appears to be that 1) more information 
concerning the properties of plastics is 
needed and 2) that they will find a place 
in this field. Suggested uses are electrical 
conduits and fittings, constructional parts, 
panels for interiors, interior trim and 
moldings, wash basins, gears, pulleys, 
grilles, upholstery materials, curtains, 
shades, cushions, mattresses, buffer pads, 
silencer pads, window seals and wheel 


surfaces. Extensive laboratory and serv- 
ice tests are necessary before many of 
these suggested uses become realities. 


PLASTICS FOR THE RAILROADS. 
Ry. Mech. Eng. 117, 453-5, 459 (Oct. 
1943). The properties of plastics and their 
applications in railway engineering are 
discussed. Actual and suggested uses for 
plastics include lighting fixtures, rigid 
and flexible tubing with the requisite 
fittings, seat coverings, window shades, 
curtains, journal box lids, electrical parts, 
panels, switch cabinets, freight car linings, 
car sheathing, flooring, battery casings, 
table tops and seat parts. 


WATER PURIFICATION BY THE 
ION-EXCHANGE METHOD. O. K. 
Smith. Petroleum Eng. 14, 57-60 (Sept. 
1943). The results of laboratory tests 
made with synthetic resin ion-exchange 
resins and synthetic zeolites are pre- 
sented. The synthetic resins have greater 
capacities and durability than the zeo- 
lites. In addition, complete demineraliza- 
tion may be accomplished by the use of 
synthetic resins. 


NEW DEVELOPMENTS IN PLAS- 
TICS FOR AIRCRAFT. D. M. Bu- 
chanan. Aero Digest 43, 188-92, 237 
(Oct. 1943). The applications of low- 
pressure laminating, high-frequency heat- 
ing, jet molding and transfer molding in 
the production of aircraft parts are de- 
scribed. The principles of the various 
developments are explained, and data on 
the mechanical properties of fabric, paper 
and glass-fiber laminated phenol-formal- 
dehyde resins are given. 


Coatings 


KETONES AS SOLVENTS FOR 
VINYL RESINS. R. W. Quarles. Ind. 
Eng. Chem. 35, 1033-43 (Oct. 1943). 
The ketones have made solution coatings 
of resins with high vinyl chloride content 
practical. Noncyclic ketones are ade- 
quate solvents for the vinyl chloride 
acetate resins of 88 percent vinyl chloride 
content and apparent molecular weight 
of 10,000; but ketones of stronger solvent 
power, such as isophorone, are more 
practical with the high-chloride resins and 
with the vinyl chloride polymers. Solvent 
studies, by the viscosity-phase diagram 
method, have been used to evaluate a 
number of ketone solvents with Vinylite 
resin VYHH. The marked effect of 
temperature on the solutions has been 
studied. With certain solvents, particu- 
larly cyclic ketones, solutions of minimum 
viscosity are obtained with solvent-dilu- 
ent mixtures. The results are interpreted 
as indicating selective solvation of resin 
by the active solvent. The order in 
which solvents of a mixed thinner contact 
the resin has a marked effect on the viscos- 
ity of the resulting solution of the vinyl 
resins of higher molecular weight. 
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A. complete line of H-P-M “‘all-hydraulie”’ 


self-contained molding presses designed 


especially to be used with high frequency 
material heating equipment Vertical upward 


aching hydraulic uledic Mealeluls downward 


acting hydraulic plunger for forcing the elec- 
tronically plasticized material into the mold 


Alll hydraulic press actions are controlled 
by H-P-M solenoid operated valves, directly 
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Hydraulic pressure is generated by H-P-M 


radial pumps with direct electric motor drive 


Oil 1s used as the hydraulic pressure 


Are you considering electronic molding ? 


Write today, stating your requirements 
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INSTRUMENT CASE. L. T. Barnette (to Standard Prod- 
ucts Co.). U. S. 2,331,759, October 12. An instrument case 
fabricated from transparent organic plastic. 


SYNTHETIC RESIN. P. H. Scrutchfield (to Hercules 
Powder Co.). U.S. 2,331,805, October 12. A reaction product 
of an alcohol and a conjoint condensation product of the simul- 
taneous reaction of a mixture of reactants which consist of an 
unsaturated rosinyl compound, an aldehyde, and an alpha-beta 
unsaturated polycarboxylic acid. 


PIPE COATING. W. D. Buckingham, U. S. 2,331,824, 
October 12. Piping is protected against corrosion by filling 
‘with thinned “bakelite’’ varnish, subjecting to pressure and 
draining. Then air and finally steam are circulated through 
the system to harden the varnish. 


ACID CATALYST. N. A. Shepard (to American Cyanamid 
Co.). U. S. 2,331,862, October 12. A composition of an acid- 
curing thermosetting resin, such as urea-formaldehyde, and a 
latent catalyst consisting of an aromatic thio-carboxylic acid 
ester. 


CELLULOSE ETHERS. R. W. Swinehart and A. T. Maas- 
berg (to Dow Chemical Co.). U. S. 2,331,864-5, October 12. 
Solubility in water of a cellulose ether is improved by adjusting 
water content of a solution at 50° C., cooling and maintaining 
below 50° C. until the mass becomes translucent, and finally 
drying and grinding to a powder. 


ALLYL HALIDE POLYMERS. D. E. Adelson and H. 
Dannenberg (to Shell Development Co.). U. S. 2,331,869, 
October 12. A mono-olefinic halide is polymerized in the liquid 
phase with boron trifluoride catalyst under anhydrous conditions 
and in the presence of comminuted copper, platinum, palladium, 
iron, nickel or cobalt. 


RESIN. J. F. Olin (to Sharples Chemicals Inc.). U. S. 
2,531,926, October 19. The condensation product of an alkylol- 
urea, containing at least 2 carbon atoms in the alkylol radicals, 
with formaldehyde. 


CELLULOSE ESTERS. H. Dreyfus (to Celanese Corp. of 
America). U. S. 2,331,964, October 19. Cellulose is esterified 
with an aliphatic acid esterifying agent in a medium which is a 
solvent for the primary ester formed and contains an alkylene 
cyclic di-ether. . 


COATING. W. D. Hedges, J. C. Lowman and T. J. Kerr 
(to Columbus Coated Fabrics Corp.). U.S. 2,331,977, October 
19. A flexible film forming composition comprising nitro- 
cellulose, butyl acetyl ricinoleate, a flexibilizer comprising a 
reaction product of castor oil, maleic anhydride and glycol, and 
diatomaceous earth as a filler. 


CHLORINATED RUBBER. W. M. Kutz and G. A. Webb 
(to Raolin Corp.). U. S. 2,331,985, October 19. Film forma- 
tion in chlorination cf rubber is prevented by treating a dilute 
anhydrous solution of rubber with gaseous chlorine until 50-60 
percent is reacted, and further chlorinating at a temperature 
above the boiling point of the mixture, but at a pressure to pre- 
vent boiling. 


Lol’ (Pati Cdlinls 


Copies of these patents are available from the U. S. 
Patent Office, Washington, D. C., at 10 cents each 








RESIN. R. A. Mathes (to B. F. Goodrich Co.). U. §S 
2,331,995, October 19. The reaction product of a 2-amino 
thiazoline containing at least one amino hydrogen atom, in 
which the amino nitrogen is connected directly to the thiazolins 
ring at the 2-position, with an aldehyde 


CELLULOSE DERIVATIVES. L. H. Bock and A. L 
Houk (to Rohm and Haas Co.). U. S. 2,332,047, October 19 
Nitrogenous cellulose derivatives are prepared on water insoluble 
cellulosic surfaces by treating the material with a solution of a 
condensation product of an amino-1,3,5-triazine and formalde 
hyde and dimethylamine and heating. 


CELLULOSE DERIVATIVES. L. H. Bock and A. L. 
Houk (to Rohm and Haas Co.). U. S. 2,332,048, October 19 
A water soluble carboxyethyl cellulose ether is formed from 
cellulose by reacting cellulose with an aqueous solution of a 
strong base and an acrylonitrile, the reaction being continued 
until the reaction mixture is extensible with water to form a 
homogeneous solution even when acidified. 


CELLULOSE DERIVATIVES. L. H. Bock and A. L. 
Houk (to Rohm and Haas Co.). U. S, 2,332,048, October 19. 
Organic solvent-soluble cyanoethyl cellulose ether and acrylo- 
nitrile are reacted in the presence of a strong base in aqueous 
solution. 


ABRASIVE. L. Coes, Jr. (to Norton Co.). U. S. 2,332,206, 
October 19. An abrasive comprising abrasive grains united with 
a copolymer of an ester of an alkyi alcohol of not more than 4 
carbon atoms, and an acid selected from the group consisting of 
acrylic, chloracrylic or methacrylic acids, esterified with ethyli- 
dene glycol. 


ABRASIVE. 5.5. Kistler (to Norton Co.). U.S. 2,332,235, 
October 19. An abrasive comprising abrasive grains bonded 
with a resin formed by condensing aniline and a triazine such as 
melamine or diaminotriazine and formaldehyde in the presence 
of a strong acid. 


ADHESIVE SHEETING. R. F. Schmidt (to B. F. Good- 
rich Co.). U. S. 2,332,265, October 19. A pressure-sensitive 
adhesive sheet comprising a backing consisting of a plasticized 
vinyl chloride polymer and an adhesive layer consisting of 
rubber, polyisobutylene and melted rubber, rosin or ester gum. 


RESINS. G. F. D’Alelio (to General Electric Co.). U. S. 
2,332,302-3, October 19. The condensation product of an amino- 
triazole, an aldehyde and a halogenated amide or an aldehyde 
reactable acylated urea. 


VIEWING INSTRUMENT. W. R. Dresser (to Patent 
Button Co.). U. S. 2,332,308, October 19. A device for in- 
specting an edge of a translucent molded article comprising a 
beam of polarized light which is intercepted with the object, 
whereby the light is diffused by an imperfection, repolarizing 
the diffused light and utilizing it for affecting a comparison 
mechanism pre-set in accordance with the light transmitted past 
a perfect edge. (Please turn to next page) 
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FROM DRAWING 


TO FINISHED PRODUCT 


Here under one roof are all the ingredients for realizing the fullest 
possibilities promised by plastics. Design talents that daily thrive 
upon the stuff that dreams are made of. Tool Engineers that have 
the skill and experience and equipment to master the socalled 
impossible. Facilities of variety and flexibility in Compression 
Molding, Injection Molding, and the Plastic Industry's newest, most 
exciting development—Low Pressure Lamenating Molding. But best 
of all (we believe) is the fact that these things are not under some 
“Remote Control.” The people* who do business with us will tell 
you that when you, too, take it to Tech Art, you have the added 
advantage of dealing directly with the men who are interested 
in translating your Plastic possibilities into your Plastic product. 


* Most of the Country's Great Instrument Makers 
“Turn to Tech-Art” 
Experienced Purchasers of Precision Plastic Parts 
“Turn to Tech-Art” 
New Purchasers of Molded Plastics, needing a complete organization 
“Turn to Tech-Art”’ 





IB TECH-ART PLASTICS COMPANY 


(Pioneer Molders — Established 1891) 


Successors te Boonton Rubber Mfg. Co. 


36th Avenue and 41st Street . Long Island City, New York 
AStoria 8-6050-1 
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FLEXIBLE SHEET. G. L. Dorough and G. EH. Latham 
(to E. I. du Pont de Nemours and Co., Inc.). U. S. 2,332,373, 
October 19. A flexible, transparent, self-supporting sheet ma- 
terial having a reticulated base embedded within a transparent 
film prepared by applying a centinuous coating of a film of ethyl- 
ene polymer to a reticulated open-mesh base composed of mono- 
fils of synthetic linear polyamide, heating to the melting point 
of the polymer and cooling in a liquid. 


RESINS. I. E. Muskat and M. A. Pollack (to Pittsburgh 
Plate Glass Co.). U. S. 2,332,460, October 19. A polymer 
resulting from esterification of a polymerized mono-unsaturated 
monohydric lower aliphatic alcohol with a monomeric mono- 
unsaturated lower aliphatic monocarboxylic acid and poly- 
merizing the ester. ; 


ARTIFICIAL GLASS. I. E. Muskat, M. A. Pollack, F. 
Strain and W. A. Franta (to Pittsburgh Plate Glass Co.). U. S. 
2,332,461, October 19. An artificial glass comprising a sheet 
of a light-transmitting rigid copolymer of a thermoplastic resin 
and a resin containing, in its monomeric form, at least 2 poly- 
merizable unsaturated organic radicals, the sheet being surfaced 
with a layer of a polymer of a compound which in its monomeric 
form contains 2 unsaturated polymerizable groups separated by 
at least one oxygen linkage. 


VINYLIDENE CHLORIDE. A. W. Hanson (to Dow 
Chemical Co.). U. S. 2,332,485, October 19. Filaments of a 
normally crystalline vinylidene chloride polymer in the super- 
cooled state are subjected to simultaneous operations of stretch- 
ing and false twisting. 


CRYSTALLINE POLYMERS. R. C. Reinhardt and L. C. 
Chamberlin, Jr. (to Dow Chemical Co.). U. S. 2,332,489, Octo- 
ber 19. A supercooled strand of a normally crystalline vinyli- 
dene chloride polymer is twisted while offsetting any tendency 
to shrink and crystallize. 


CASEIN RESIN. C. S. Leonardson and D. J. White (to 
Borden Co.). U. S. 2,332,519, Oct. 26. A solution of casein is 
reacted with a urea until a viscous tacky solution is obtained 
and this is then treated with formaldehyde at a high temperature 
and a pH not below 5.5. 


COMPRESSION MOLDING. A. Slatis. U. S. 2,332,537, 
Oct. 26. Material which shrinks during molding is compression 
molded in a mold with separable sections so that the molded 
article possesses essentially the same volume as the mold cavity. 


SHEET MATERIAL. A. J. Daly, P. R. Hawtin and B. 
Shaw (to Celanese Corp. of America). U. S. 2,332,559, Oct. 
26. Transparent sheet material is prepared on a polished glass 
plate by addition of layers of solution of a cellulose ester, stripping 
while 10-15 percent of solvent is still present and removing this 
while the sheet is held flat. 


INJECTION MOLDING. W. R. Tucker (to Hydraulic 
Development Corp., Inc.). U. S. 2,332,679, Oct. 26. A ma- 
chine for injection molding plastic material consisting of sta- 
tionary and movable mold parts, an injection plunger and fluid 
pressure devices for actuating movable parts. 


MOLDED ARTICLE. E. H. Goss and A. J. Hanley (to 
Bakelite Corp.). U.S. 2,332,792, Oct. 26. An article is molded 
by displacing under heat and pressure a composition comprising 
@ continuous sheet structure of overlapping fibrous elements 
amited by an adhesive and a fusible resin binder. 


PROTEIN RESIN. C. S. Leonardson and D. J. White (to 
Borden Co,). U. S. 2,332,801-2, Oct. 26. Resins are prepared 
‘by heating at reflux temperature a mixture of urea, formaldehyde, 
and a vegetable or animal protein until a thick viscous liquid is 
obtained. 


CASEIN PLASTIC. J. A. Parsons and W. E. Vawter (to 
American Plastics Corp.). U. S. 2,332,829, Oct 26. An 
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extrusion press for preparing rods of casein plastic by forcing 
plasticized casein containing a flake pigment through a nozzle 
portion and a mottling portion. : 


PLASTICIZER. W. Gruber and H. Mache.ser (to Alien | 
Property Custodian). U. S. 2,332,849, Oct. 26. Polyvinyl 
chloride is plasticized and thermally stabilized by incorporating 
therein an aliphatic ester of diacetoxy stearic acid. 


COPOLYMERS. G. F. D’Alelio (to General Electric Co.) 
U. S. 2,332,895-6-7-8-9, 2,332,900-1, Oct. 26. The reaction 
product of an aldehyde with a hydrolyzed infusible, insoluble 
copolymer of vinyl acetate and dimethallyl ethr; the product 
of the simultaneous hydrolysis and acetalization of a copolymer 
of vinyl acetate and diallyl phthalate; the reaction product of an 
aldehyde, ketone or mixture of same with a hydrolyzed copolymer 
of a vinyl ester; the reaction product of a hydrolyzed copolymer 
of a vinyl ester and an alkyd resin with an aldehyde, a ketone 
or a mixture thereof; the reaction product of the conjoint hy- 
drolysis and reaction of a vinyl ester and a nitrile copolyer with 
an aldehyde or a ketone; the chemical interaction product 
of an aldehyde or a ketone with a polymerized diallyl ester of a 
saturated aliphatic dicarboxylic acid; and the reaction product 
of an aldehyde or ketone with a hydrolyzed copolymer of a vinyl 
ester and an unsaturated ketone. 


MOLDING APPARATUS. K. L. May. and F. L. William- 
son (to Bell Aircraft Corp.). U. S. 2,332,926, Oct. 26. Ap- 
paratus for molding softened plastic sheet material into dish- 
shaped objects comprising a heating means and a turntable. 




























COATING. C. D. West (to Polaroid Corp.). U. S. 2,332, 
958, Oct. 26. A light-polarizing device comprising a transparent 
supporting element, a dichroic light polarizing surface on the 
support consisting of a thin film of a plastic such as polyvinyl 
alcohol or a polyvinyl acetal in which the molecules of a polariz- 
ing material are oriented, a protective layer of the plastic and an 
abrasion-resistant coating. 








VINYL COMPOUND. M. R. Lytton and R. J. Taylor 
(to American Viscose Corp.). U.S. 2,332,974, Oct, 26. Aco 
polymer of vinyl chloride and vinyl acetate containing chlorine 
in addition to that present in the simple copolymer. 


ABRASIVE. N. E. Oglesby, C. F. Reilly and V. W. Gilbert 
(to Behr-Manning Corp.). U.S. 2,333,034—5, Oct. 26. Coated 
abrasives are prepared with a cellulosic web, a synthetic resin 
adhesive and abrasive grains. 


RUBBER HYDROHALIDE. C. A. Thomas and H. E. 
Morris (to Mousanto Chemical Co.). VU. S. 2,333,214, Nev. 2 
Rubber hydrohalide is produced by subjecting rubber to in- 
timate contact with a complex addition product of dioxane and a 
hydrogen halide until the product is substantially a mono- 
hydrohalide. 4 


POLYVINYL HALIDE. H. Tucker (to B. F. Goodrich Co.). 
U. S. 2,333,280, Nov. 2. A composition consisting of polyvinyl 
chloride, a plasticizer, and the hypochlorite of an alkali metal, 
an alkaline earth metal, or a tertiary alkyl. 










RESIN. K. E. Ripper (to American Cyanamid Co.). U.S 
2,333,390, Nov. 2. A resin formed by reacting formaldehyde 
with a mixture of dicyandiamide and melamine under alkaline 
conditions at 50° C. 


UREA-FORMALDEHYDE RESIN. C. R. Stock (to 
American Cyanamid Co.). U. S. 2,333,396, Nov. 2. A non- 
yellowing molding composition consisting of a urea-formalde- 
hyde resin, cellulose pulp and titanium dioxide. 





The following patent was given an incorrect number on p. 118 
of the October issue: 

LAMINATES. C. Dreyfus. U. S. 2,325,668-9, August 3. 
Composites comprising metal laminated with plastic, and wood 
lasninated with plastic. 
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@ SPEED NUTS are lighter in weight than 
other approved self-locking nuts. Hence 
they are handled easier and faster. They 
permit use of shorter screws thereby saving 
additional weight and assembly time. They 
are widely used with coarse threaded A.N. 
sheet metal screws which weigh less, and 
having fewer threads per inch, require less 
turning. Many types of SPEED NUTS are 


TINNERMAN 


2048 FULTON ROAD, 


In Canada: Wallace Barnes Co., Lid., Hamilton, Ontario 


PRODUCTS, 
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quickly snapped into screw receiving position 
and hold themselves in blind location for as- 
sembly. This eliminates costly riveting of nut 
plates and speeds up assembly operations. 

Many other SPEED NUTS are available 
that combine several parts into one. They 
eliminate unnecessary handling of parts 
and speed up assembly still more. Write for 
summary catalogue No. 185. 


INC. 


in England: Simmonds Aerocessories, Lid., London 


CLEVELAND, OHIO 














Mabadot 


THE SUPERIOR PHENOLIC MOLDING COMPOUNDS 





These representative MAKALOT MOLDING COMPOUNDS have 
especial interest today in War Uses and Essential Civilian applications. 
MAKALOT features uniformity, quicker curing and improved appear- 
ances in compounds, custom-made for your requirements. One trial 
will convince you. 














1049—Low Loss | The best molding Low Loss | 1962—Non Cracking | Will neither crack nor 









compound available for high frequency, ignition, 
electronic parts, etc. 

















1163—Gen. Purpose Unsurpassed in molding 93-C—Super Impact Fabric filled, for com- 










and final quality. Has what every molder wants 
for trouble-free producticn. 








K.E.M. 





The only proved successful phenolic replacement compound! 

























Essential Civilian Uses where Phenol and Formaldehyde must be Conserved. 


. x * 


REMEMBER! MAKALOT materials are available for acid, alkali, 
water, electrical and heat resistance. We have a compound tailored 
for each and every purpose. 


MAKALOT RESINS AND VARNISHES are featured as solids or in oil 
or water-soluble forms for laminating, insulating, impregnating or coating 
applications. Highest quality and performance. 


MAKALOT UREA-FORMALDEHYDE CREAMS AND SYRUPS are out- 
standing for Textile, Leather and Paper uses. You can count on their 
dependable uniform quality. 
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CORPORATION 
h 262 WASHINGTON ST., BOSTON 9, MASS. 
*, Central States Representative: C. R. Olson, 1020 15th St., Rockford, ll. 


. wa Pacific Coast Representative: 
Meroe neque Milton Turk, 1425 S. Flower St., Los Angeles 15, Calif. 


The Independent Producer of Superior Plastics 
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expand away from inserts either large or small. 
Supreme in its field for the past seven years. 


pression or transfer, with flowing and molding 
qualities equal to most wood-filled compounds. 


Especially indicated for 
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NEW HEIGHTS 


” sa as the snow-capped mountain 
r 


ears its majestic peak above the 


4 


clouds, so does a SINKO Injection 
Molding stand head and shoulders 
above ordinary parts and products. For, 
Sinko craftsmen and methods are con- 
stantly reaching new heights of perfec- 
tion in producing injection moldings of 
surpassing precision and excellence. 
Even the most intricate problems of com- 
bining metals and thermoplastics are taken 
in stride thru the skill and long experi- 
ence of our resourceful engineers. Cur- 
rently all our facilities are employed in 
producing products vital to VICTORY! 
But, we’re also planning ahead 

readying our customers for post-war 
sales and profits. Submit YOUR post- 
war plans to a Sinko Engineer. Ideas, 
suggestions and cost estimates incur no 


obligation. Write today! 


PRECISION INJECTION MOLDING 
TOOL & MANUFACTURING COMPANY, 351 NO. CRAWFORD AVENUE, CHICAGO, ILLINOIS 


SINKO 


a 
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EXTRUDED 
PLASTICS 


and 
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TUBING — TAPE — THREAD — RODS — SHEETS 
and SPECIAL SHAPES 





for War and Post-war needs 


What basic materials do we use? It depends, as it natur- 
ally should on the characteristics desired for the effective 
use of your product. Our production processes are as 
flexible as the broad field into which Plastics fit . . . our 
standards as rigid as years of integrity and know-how 
prescribe. Continuous lengths, solid or hollow, in any 
diameters and any colors. Our technical staff is at your 
service at all times. 


CELLUPLASTIC CORPORATION 








NEWARK, N. J. 





Perfect precision achieved 
in avtomatic production in 
this plastic inclinometer by 
Cruver. 


MANUFACTURING COMPANY 


NEW YORK CHICAGO WASHINGTON 
2 West 4érm Sr. 2456 W. JACKSON BLVD Hora. Wasnincron 
WI sconsin 7-8847 Seeley 1300 Mat. 5-900, Ext. 650 


SPECIALIsTs IN CONVERTING PLASTIcs TO whe 





YOU CAN LEARN PLENTY FROM 
THIS 


MILITARY 
SECRET! 
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Read how assembly was simplified to get speed... with security 




























The “inside story” of this war-essential electronics 
apparatus cannot be revealed because it would aid the 
enemy. But, there’s no secret about the method used by 
the maker to avoid assembly difficulties, and get fasten- 
ing speed with security. 

Twenty-eight metal and plastic assemblies are made 
with P-K Self-tapping Screws. Only one easy opera- 
tion is required . . 
untapped holes. 


. the Screws are driven into plain, 


The maker, The Langevin Co., New York, says: “If 
P-K Self-tapping Screws weren't available, we'd have 
to tap holes for machine screws, or use nuts and bolts. 
Both methods present serious problems. To tap properly. 
both parts would have to be aligned within close limits 

. a tough, expensive job. With P-K Screws, we can 
allow much more tolerance in alignment. 


“Since we cannot reach inside to run on nuts. complete 
re-design of the unit would be necessary to use bolts.” 


Try this SIMPLER Method... 


No matter what metal or plastic you use, try the 
simple, Self-tapping Screw method. In 7 out of 10 cases 
you'll find you can eliminate tapping, and fumbling 
with bolts and nuts; do away with inserts in plastics, or 
cut out riveting or welding in hard-to-reach places. 

Call in a P-K Assembly Engineer to check over your 
fastening jobs with you. Or, mail assembly details for 
recommendations. Parker-Kalon Corporation, 190-200D 


Varick Street, New York 14, New York. 


PARKER-KALON 


SELF-TAPPING SCREWS 
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for Dependability! 


DURITE 


Reg. U. S. Pat, Off. | 


Plastics of Outstanding Quality 
to Meet Today’s Production Needs 


RESINS «« « 





me 
































Phenol-Formaldehyde and Phenol-Furfural synthetic resins 
for every purpose 


| 
| 
| 
MOLDING COMPOUNDS... : 
) 
| 
| 
| 


Complete line of Phenol-Formaldehyde and Phenol-Furfural 
molding powders 


CEMENTS... 


Used universally in the manufacture of incandescent lamps, 
radio tubes and electronic equipment 








ADHESIVES... 


Plywood . .. for hot and cold press bonding 


OIL SOLUBLE RESINS... 


For production of air-drying or baking varnishes, protective 
coatings and finishes 


WATER SOLUBLE RESINS... 


For a wide variety of impregnating, coating and bonding 
applications 


PLUS!...DURITE RESEARCH .« « « 


The DURITE laboratories are among the most modern and best equipped in the country, 

and have won a national reputation for research and development in plastics. You_are . 
invited to refer any of your plastic problems to our engineers. 
: 








URITE PLASTICS 


INCORPORATED 
FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 





SYNTHETIC RUBBER COMPOUNDS e PHENOL-FURFURAL PRODUCTS « PHENOL FORMALDEHYDE PRODUCTS if 
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@ Were you caught in the midst of some peacetime product development that you dropped like the 


traditional hot potato and went all out for war contracts, like the rest of us? 


Were you using plastics, or, perhaps, just beginning to consider their application to your industry and 


“A Ready Reference for Plastics” 
written for the layman, is now in its 
seventh edition. If you are a user or a 
potential user of molded plastics, write 
us on your letterhead for a copy of this 
plain non-technical explanation of their 
uses and characteristics. Free to busi- 
ness firms and government services. 


your product? 


Now might be the time to pick up where you left off, so you won't be caught 


without dark glasses when the lights go on all over the world. 


Between engineering problems, and while production is running smoothly 


(does it ever?) we have a little time to do our post-war planning. 


Our particular kind of planning depends on our customers. Because we 


happen to be custom molders. 


We don't want to dream in duet. We want to plan, as rationally as we are 


able to, and if you'd like to collaborate, drop us a note and perhaps we can 


get together. 


BOONTON MOLDING COMPANY 


BOONTON - NEW JERSEY ~- Tel. Boonton 8-2020 
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jREASED LIGHTNING STREAKS IN 
FOR THE KILL 


HE bigger they are, the harder they fall! That's the 
slogan of the PT’s. There’s nothing the NIPS can 
show that PT’s won't take on and send to the bottom. 
The record proves it. 
In the production of PT boats, lightness in weight 
and exceptional strength are important factors. That's 
why there is found in their construction and insula- 


tion—strong, lightweight plastics like National Vul- 
canized Fibre and Phenolite, laminated Bakelite. We 
salute the Naval architects who gave our fighting men at 
sea the lightning striking panther, the PT boat. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
Offices in Principal Cities 





National Vulcanized Fibre and Phenolite, 
laminated Bakelite parts, because of their 
lightness in weight, high dielectric strength, 


are playing a vital part in everything of 


exceptional wearing and other qualities, | 
Uncle Sam's that “flies, floats or shoots.” | 
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The Society of the Plastics Industry was formed to assemble and dissemi- 
nate scientific, engineering and other information on plastics; to cooperate 
with the United States and Canadian governments in the solution of plas- 
tics problems of their military and allied departments; to promote social 
intercourse among those engaged in the plastics industries and generally 
through its activities to advance the application and use of plastics. 








DO YOU KNOW THIS SOURCE 
OF TECHNICAL DATA ON PLASTICS? 





Technical groups are the heart 
of the Society of the Plastics 
industry. They are helping 
Uncle Sam today and storing 
up data for use by the industry. 
This service is made possible 
by members of the S.P.I. Is 
your company one of the 
more than 330 members? 


The purpose of the technical organiza- 
tion of the S.P.L. is to provide a central 
storehouse of engineering data for your 
benefit and that of the plastics industry. 


Even before Pearl Harbor the technical 
committees were contributing essential 
engineering service to the Government. 
Since then they have continued to work 
on plastics problems supplying technical 
data for the U.S. Naval Observatory, the 
Naval Aircraft Factory, the U.S. Army 
Ordnance Department, the U.S. Army 
Quartermaster the U.S. Army Air 
Corps, the U.S. Army Signal Corps and 
the aviation industry. 


Today the technical program is building 
on every branch of the 
plastics industry. There are separate divi- 


























sions for study of thermosetting plastics, 
thermoplastics, resin adhesives and the en- 
gineering classification of plastics. Estab- 
lishing standards and collecting engineer- 
ing data on materials and processes are 
important parts of the program. 


Members of the Society of the Plastics 
Industry have easy access to all this in- 
formation. It is one of the reasons why 
the S.P.I. has grown in two years from 
35 company members to more than 330 
members .. . why your company (if not 
a member) should consider helping to in- 
crease the importance of the Society in 
the industry and the service it can give. 


Only S.P.1. members receive these services: 


—A Bulletin service reporting 
latest news from Washington 
affecting material supplies, 
prices and information the 
have to do with plant op 
ating procedures. 


—Statistical information for 
participating members which 
indicates plastics industry 
trends and shows production 
rates and performance. 


—Information for use in con- 
tacts with Government 
agencies and private industry. 


"THATS WHERE S.P.1. MEMBERS MEET 
TO TALK TECHNICAL PROBLEMS.” 


—Facts and figures for use in connection 
with post-war planning, supplied by a 
special section of the S.P.I. 


If you are a non-member company, we 
want to give you detailed membership 
information. These complex days call 
loudly for close industry cooperation for 
the benefit of all — whether it concerns 
the exchange of technical data or the dis- 
semination of the latest wartime regula- 
tion from Washington. The S.P.I. is your 
organization. Why not use it? 


To make your first step easy, send the 
coupon to William T. Cruse, Executive 
Vice-President of the Society, for “Mem- 
bership Information.” 


£- 
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GLASS BONDED TO VINYLITE* <@— 








STEEL BONDED TO GLASS <q~ 





VINYLITE BONDED TO STEEL <-— 





PRESDWOOD BONDED TO VINYLITE @- 





“BAKELITE” BONDED TO PRESDWOOD <§— 





VINYLITE BONDED TO “BAKELITE” 


ALUMINUM BONDED TO VINYLITE 


BRASS BONDED TO ALUMINUM 
VINYLITE BONDED TO BRASS 
MAGNESIUM BONDED TO VINYLITE 


WOOD BONDED TO MAGNESIUM 
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Corpo adhesives were created to meet 
specific bonding problems on items now 
in everyday production. Working closely 
with each manufacturer, we have de- 
veloped suitable Corpo adhesives to 
fulfill a wide variety of exacting bonds. 


(Formerly CORROSION CONTROL CORPORATION) 
34 Smith Street, Norwalk, Connecticut 





CORDO CHEMICAL CORPORATION CO “ WV 0 


INDUSTRIAL COATINGS « FINISHES « LACQUERS « ADHESIVES 


Permanent Bonds with Corpo Adhesives 


Our research laboratories can, per- 
haps, help in solving your present or 
post-war bonding problems. Please give 
full details including pressure and bak- 
ing facilities. 


* VINYLITE IS THE REGISTERED TRADE MARK OF CARBIDE AND 
CARBON CHEMICALS CORPORATION 
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*% INDUSTRIAL OVEN ENGINEERING CO., CLEVE- 
land, Ohio, has developed a new wind-up machine for wire, paper, 
tapes of various kinds, textiles and coated fabrics. Designed to 
meet strict Army-Navy specifications for uniform and concentric 
finishes in impregnation and coating of wire and cable insulation 





the unit is said to be the only one of its kind on the market. Avail- 
able in 2 standard sizes, the machine is complete and self-con- 
tained with combination variable speed and hydraulic synchroniz- 
ing equipment. By arrangement of adjustable counter-weights, 
wire tension can be varied from a few ounces to hundreds of 
pounds. The unit comprises a dismountable reel stand, multi- 
warp large-diameter capstans, constant but variable tension 
mechanism and an adjustable level winder. It is available in 
higher operating speeds for extrusion windup in the use of rubber 
or synthetic insulation materials. Unwind stands also are sup- 
plied in standard sizes for semi-automatic operation 


*% A NEW AUTOMATIC PRESS, DEVELOPED ESPE- 
cially for rapid and accurately controlled production of powdered 
metal parts and dry-mix ceramics, now is offered by FJ. 
Stokes Machine Co., Philadelphia, Pa. This machine is under- 
stood to compress pieces up to 3 in. diameter at a rate of 15 to 
45 per min. and to apply pressures up to 20 tons from both top 
and bottom. Pressure adjustments may be made while the press 
is in operation. Features of the press are said to include sepa- 
rate ejection and compression levers; screw adjustment for com- 
pression; a twin disk clutch and combined brake for instantly 
starting and stopping the machine even under full compression 
load; variable-speed drive for production with materials and 
parts of varying characteristics and size; and adjustable gibs 
for maintenance of close accuracy in punch and die alignment. 


*% COMBUSTION CONTROL CORP., CAMBRIDGE, MASS., 
has recently introduced an electronic feedwater control for main- 
taining automatically constant boilerwater levels and guarding 
against low-water hazards. This device, marketed under the 
name of ‘Fire-eye Type P 156N,”’ is used with a probe fitting 
which may be mounted parallel to the water column or directly on 
the boiler and is wired to the electronic control. Three probes 
within the fitting, mark boiler feedwater pump on and off levels 
and a low-water danger point. The top and middle probes 
determine the high and low levels at which the feedwater pump is 
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turned on and off to maintain constant water level. These feed 
water controls are supplied for boiler pressures up to 300 Ib. and 
operate on 115 or 230 volts AC 60 cycles. 


% A HYDRAULIC PRE-HEATING, MOLDING AND 
chilling press for the rapid production of thermoplastic printing 
plates, instruction plates, control panels and Vinylite matrices, 
rubber printing plates and thermosetting matrices has been de 
signed by Stereotex Machinery Co. of Stamford, Conn. Manu- 
factured by Baldwin Locomotive Works, the machine is pro 
duced in two sizes, a 300-ton and a 500-ton unit. The self 
contained hydraulic system is operated by 4-way solenoid valves 
and is controlled by push buttons and an automatic timer 
Either high pressure gas or electricity may serve as the source for 
the heating system and an accuracy of +2° F. is maintained by 
the automatic temperature control. The lower platen and top 
platen of both the pre-heating press and the chilling press are 
vertically adjustable by hydraulic means in such a way that for 
certain work the top platen may assume the position normally 
occupied by the lower platen and support the sliding plate 


*% THE PRODUCTION OF DRIER COMPRESSED AIR 
with consequent prevention of water damage to pneumatic equip 
ment are two of the advantages claimed by the Niagara Blower 
Co., New York City, for their improved equipment for cooling 
compressed air. The new system uses the evaporative cooling 
principle to obtain temperatures said to be 10 to 25° lower than 
those possible with the conventional coolers and to produce com 
pressed air which, the company claims contains '/; to */, the 
amount of water present in other compressed air cooling systems 
Air, drawn by a fan through a water spray across coils containing 
the compressed air is the cooling medium. 


% CONTINENTAL MACHINES, INC., MINNEAPOLIS, 
Minn., has introduced a new low-cost continuous band filing 
machine for file broaching operations on metals, alloys, plastics, 
fibres and wood. Marketed under the name of the “Do-ALL 
Band Filer” the machine is equipped with 12 different types and 
sizes of file bands, ranging from '/, in. to */s; in. wide in ovals, half 
rounds or flats. It is claimed that this size range makes it pos- 
sible to file even intricate jobs to tolerances of less than .001 inch 





Internal filing operations may be performed by unsnapping the 
file bands and threading through the work. “Speed master”’ 
infinitely variable speed pulleys make it possible for the operator 
to vary speed pulleys cutting speed from 50 to 250 r.p.m, 
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top AR-PROVED through the production of thou- 

are sands of different plastics parts to the most 

for exacting government specifications — the Stokes 

lly Completely Automatic Molding Machine offers 
post-war economies no executive can afford to 
overlook. 

= For it permits him to make the plastics parts he 

” needs, as he needs them, right in his own plant 

er by a completely automatic method requiring only 

on a minimum of skilled labor, and at savings which 

- many times have paid for the entire investment 

a in a matter of months. 

he 

‘ AUTOMATIC MOLDING SAVES 

ig Automatic Molding saves the steel and labor that go 
labor . .. machines are com- into a large conventional 
pletely automatic. mold. 

5, Molding time is saved... Output per cavity is high 

g cycles are reduced 50%, or . «+» up to 10,000 or more 

;, more in many cases. moldings per week. 

f Molding material is saved Parts are produced as 

F . « 8%, to 10°/, or more. needed. There are no large 

f Mold cost is low .. . only inventories, therefore ... 
few cavities are used. no inventory losses. 


Tool steel and tool-makers’ 
time are saved ... molds 
require only a fraction of 


There are no human errors 
to contend with ... parts are 
of highest quality, always. 





LET US MAKE A COST STUDY FOR YOU 


It is none too soon to investigate Automatic Mold- 
ing for many parts that will go into your post-war 
products. Stokes engineers who pioneered Auto- 
matic Molding have helped many manufacturers 
apply it to the solution of their individual problems. 

Use this special Consulting Service .. . to tell you 
quickly whether parts are suitable for automatic 
molding, to accurately estimate costs, and to help 
you in automatic mold design. 


F. J. STOKES MACHINE COMPANY 
5934 Tabor Road Olney P. O. Philadelphia 20, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Pacific Coast Representative «+ L. H. Butcher Company, Inc. 


FuStokes 
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Write directly to the publishers for these booklets. Unless otherwise specified, 
they will be mailed without charge to executives who request them on business 
stationery. Other books will be sent postpaid at the publishers’ advertised prices. 





Micrometrics: The Technology of Fine Particles 


by J. M. DallaValle 
Pitman Publishing Corp., 2 W. 45th St., New York, 1943 


Price $8.50 


Matter progresses in size from molecules to colloids to micro- 
scopic particles to visible particles. This book specializes in the 
behavior phenomena and analytical control of fine particles in the 
microscopic and relatively small macroscopic sizes. These par- 
ticles range in diameter from 10~' to 10° microns, ie., approxi- 
mately 0.000004 to 0.4 inch. It is readily apparent that the 
scope of the book covers a great inany important industrial 
processes. Sieving, packing of particles, fine grinding and dust 
problems are typical of these. In addition, the author presents a 
critical survey of methods of measurement of particle size, shape, 
surface and distribution, a discussion of physical and chemical 
properties of small particles and a 40-page bibliography of 
selected references. The book is a unique and commendable con- 
tribution to engineering literature. G.M.K 


128 pages 


Chemistry and the Aeroplane 
by Vernon J. Clancey 
The Ronald Press Co., 15 E. 26th St., New York, N. Y. 


Price $2.25 


This is one in a series of books which covers each of the sciences 
underlying aeronautics in a manner that makes its application 
readily understood. The text is intended to provide some link 
between theory and the practice of flight, and to show that the 
role of chemistry in the development of the aeroplane is part 
of a general dynamic process. A chapter is devoted to a dis 
cussion of the chemical composition of various plastics and a 
prediction of plastics future role as it relates to the aeroplane. 


176 pages 


*& DOUGLAS T. STIRLING CO. HAS JUST ISSUED A 
booklet, “Industrial Design—The Key to Post War Products,’’ 


/ describing its new laboratory at 500 Fifth Ave., New York City, 


under the direction of Donald R. Dohner and J.Gordon Lippincott, 
industrial designers. The 8-page leaflet answers the question, 
“What is industrial design?” and the 7 basic steps in new product 
design—market analysis, new product ideas, new materials and 
methods, product development, engineering, finance and mer- 
chandising—are discussed. 


*% SAV-WAY INDUSTRIES, PRODUCTS DIV., DETROIT, 
Mich., has published a pamphlet on “Precision—What Does 
This Word Mean in Your Plant?” Application pictures are 
used to describe the new set of master setting and checking rolls 
for precision tools and inspection devices. Use of these disks 
is said to eliminate time wasted in building up combinations 
of gage biocks, and inaccurate checks caused by wear on mi 
crometer anvils. The gages range from .100 to 2.000 diameter 
and are lapped to “X”’ gage tolerance (.00004 to .00008 in.). 


*% THE VIRGINIA POLYTECHNIC INSTITUTE HAS 
publish d a bulletin on the “Strength Properties of Red Spruce 
from West Virginia’’ by E. George Stern. The last 3 pages 
of the book are devoted to a description of the V.P.I. Wood 
Research Laboratory compiled by Earle B. Norris. Small 
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specimens cut from 6 bolts of 3 trees were used in the tests which 
indicated that red spruce has strength properties similar to or 
better than other spruce or Sitka spruce. These findings in 
dicate that this wood may be of service as a substitute, on 
aircraft and other structures, for Sitka spruce which is very 
scarce at the present time. Illustrations and charts are used 
throughout the booklet to give point to the text. 


% THE LATEST PAMPHLET ON COATED ABRASIVES 
issued by Behr-Manning, Div. of Norton Co., Troy, N. Y., is 
limited to the presentation of basic information. After a con- 
densed treatment of the 3 basic materials from which modern 
coated abrasives are made—abrasive grain, backing and bond 
—brief descriptions are given of the coating process, technical skill 
for technical tools, coated abrasives in use and how to order. 


% ELECTRICITY IN THE CHEMICAL INDUSTRY,” 
General Electric Co.’s newest bulletin (GEA-3710) illustrates 
and briefly describes equipment used in the chemical industry 
for generating, transforming and distributing power; for ma- 
terial handling; for processing in the electro-chemical and 
thermo-chemical fields; and for operation in dusty atmospheres 
and in hazardous locations. Various instruments for electrical 
measurements also are discussed. 


*% “SYMPOSIUM ON PAINT” IS A COMPOSITE OF 
seven papers presented at the Buffalo spring meeting of the 
American Society for Testing Materials. The articles deal 
with protective concealment, blackout, emulsion and luminous 
paints, drying oil and fatty acid development, surface coating 
of opaque pigments and surface coating of calcium carbonate 
extenders. The text is well illustrated with photographs and 
charts. Copies of this publication can be obtained from 
A.S.T.M. Headquarters, 260 South Broad St., Philadelphia 2, 
Pa., at $1.00 per copy 


*% LESTER-PHOENIX INC., CLEVELAND, OHIO, IS 
distributing a bulletin describing the company’s line of fully 
automatic injection molding equipment. The text is supple- 
mented by cut-away drawings of various parts of the machines. 
This leaflet, No. 8, is designed for insertion in the Lester loose- 
leaf catalog. 


*% SPEEDMASTER CO., DES PLAINES, ILL., HAS RE- 
cently revised its engineering manual describing the company’s 
Speedmaster, a double groove single-belt variable speed pulley 
designed to provide stepless, infinitely variable speed change 
while in operation. After a discussion of the reason for in- 
finitely variable speed, typical applications and the “what” 
and “why” of the pulley, the rest of the manual is devoted 
to a detached description of various types of Speedmaster pulley, 
their application and operation. 


% A 24-PAGE BOOKLET EMPHASIZING THE IMPOR- 
tance of safe, economical and easy loading devices has been issued 
by the Towmotor Corp., Cleveland, Ohio. Photographs and 
charts are used throughout the text to show each operation of 
Towmotor control. 


% THE NATIONAL SAFETY COUNCIL, INC., IN CHI 
cago, Ill, has published its annual Accident Rate Pamphlet 
covering 1942 accident experience in the chemical field. The 
14-page booklet uses charts and tables to show the percentage 
rate of accidents in some of the larger branches of this industry. 
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x) : This formulation developed in our 
\e* : laboratories is used as sheath, sleeving 
<S S insulation, communications and mechanical 
48 ' goods. Synflex FT22 has a high 
! & dielectric and tensile strength and resists 


heat to 194°F. 
Other available Synflex formulations: 
Synfiex FT10 for lowest temperature uses. 
F Synflex FT11, excellent where transparency, 
"low temperature resistance and good dielec- 
tric are required. 
Synflex tubings are stocked in continuous 
lengths from B& S$ =24 (.021 1. B.) to 2008. 
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INDUSTRIAL SYNTHETICS CORPORATION 
60 WOOLSEY STREET, IRVINGTON, NEW JERSEY 





Washingion nound-up 


Current news, Government orders and regulations affecting the plastics industry, with 
analysis of the plastics situation as prepa 


y R. L. Van Boskirk, our Washington editor 





New AA-1 rating for MRO parts affects molds and manpower 


Molders and laminators now may extend an AA-1l rating for 
MRO materials under Amendment 2 to CMP Regulation 5, 
provided that they do not exceed a cost of $500. Molds are 
classified as MRO, but they must also be authorized under L-159 
on application form PD-741. Amendment 2 to CMP 5 permits 
WPB to grant a rating up to AA-1 for molds that are authorized 
under L-159. The big point in this situation is that molders can 
now get an AA-I rating in the most important cases and thus 
expedite delivery. 

Under CMP Regulation 5, paragraph K(4), a rating assigned 
on a PD-741 application under L-159 is the only rating applicable 
to the purchase or manufacture of that mold regardless of a rating 
from any other possible source. A manufacturer may get an 
AA-1 rating from the Army on an order for something like 
razors, but he can not extend that same AA-1 rating for con- 
struction of a mold if the Chemicals Division of WPB assigns an 
AA2x rating for molds from which to make razors. Now WPB 
has the authority to grant up to an AA-1l rating for the most 
important applications, but it still has the duty of deciding which 
are the most important. 

“What about molds for less essential civilian items?’’ The 
trade is beginning to learn that WPB is currently approving 
molds with low ratings such as AA-5 for the manufacture of end 
products.that are down low on the essentiality list. The purpose 
of WPB’s liberality is to help fill gaps in tool room production 
Heretofore molds were not approved unless plastics raw materials 
were being allocated for the particular items which were to be 
processed. Now WPB will give a low rating, say AA-5, for a 
mold that is to be used for less essential needs some time in the 
future. The mold maker will produce it when he has the time or 
material and the user can set it aside for the day when he may 
have the raw material to use in it. It should be pointed out that 
if these low essentiality molds are approved, there is no assurance 
that raw material may be made available to use in them. 

Another interesting angle of the new AA-1 rating for MRO 
parts is that plastics molders and lamivators now are on Schedule 
I under CMP Regulation 5, which indicates high essentiality. 
They should use this high rating to impress local War Manpower 
Commission and Selective Service Boards with the importance 
of the plastics industry. If the industry can obtain a top rating 
for its machinery, then why not top rating for its employees? 

Unfortunately there is no nation-wide formula for coordinating 
WMC critical manpower lists with WPB’s priority ratings. In 
Boston the area director of the WMC checks each company to 
find out its WPB priority rating. In that particular area a high 
WPB priority rating is meaningful, and there is a good chance 
that WMC will consider a firm’s high rating as prima facie evi- 
dence that workers in that firm are essential. The evidence 
helps to secure preference on referalsand deferments for employees, 
and to freeze workers on the job. In other areas WMC uses 
other methods to designate critical plants which should receive 
labor priority. 

WPB priority ratings do not always tell the complete story. 
Chemicais, for example, are allocated instead of rated” There is 
no present procedure for tying in allocations with manpower 
essentiality although in some cases WPB furnished WMC with 
lists of critical chemical plants—Buffalo, Akron, Hartford and 
Detroit. Nevcrtheless everyone knows that the chemical and 
plastics industry is hard pressed for manpower in other areas, 
and no such list is used despite the critical situation in chemicals. 


Revised ethyl! alcohol allocation order permits increased small orders 


Revision of Order M-30, which covers the allocation of ethyl 
alcohol, has been amended by WPB to rediice the amount of 
paper work in administration of the order. This action permits 
purchasers to acquire 7900 gal. of ethyl alcohol in any calendar 
quarter without WPB authorization. The previous limit was 
3500 gallons. 

Small order exemption clauses of the order also have been 
changed and for the same purpose—reduction of paper work. 
No appreciable increase in the amount of alcohol involved is 
expected as a result of this action. 


Labor management committees 


One hundred typical statements from responsible management 
officials on the operation of their Labor-Management committees 
are contained in a 38-page booklet just issued by War Production 
Drive Headquarters. The book is entitled, ‘100 Industrialists 
Report.’’ Copies may be obtained from War Production Drive 
Headquarters, 3014 Municipal Center Bldg., Washington, D. C. 


New Quartermaster research committee 


A new committee to work on new types of films made from 
synthetic elastomers has been set up. Its 2-fold purpose is to 
attempt to improve films now in production and to find im- 
proved films for various Quartermaster purposes. 


Black markets in plastics 


OPA officials now admit that a troublesome situation has de- 
veloped in plastic materials’ black markets. Enforcement 
officials have been put on the job and arrests or citations may 
follow soon. Most complete information is available on the 
situation as it applies to vinyl and methacrylate scrap dealers. 
However there is evidence that the black market also is working 
in all thermoplastic molding powders and in film scrap. 

Here is a typical example: When Bill Moates, a customer, 
notifies Joe Doakes, a scrap dealer, that he wants 1,000 lb. of 
unground scrap, Joe bills Mr. Moates for 1,000 Ib. at the ceiling 
price for unground scrap—21 cents. But a day or two later he 
puts another bill into the mail for ground scrap which bills Mr. 
Moates for the same 1,000 Ib. of material at perhaps 10 or 15 
cents a pound which is well below the ceiling, and thus may 
avoid immediate detection. But Mr. Moates is paying far more 
than the ceiling price for his 1,000 lb.—in some cases it is reported 
that the price has been doubled. 

The following is an example of a practice which seems to be 
most common among the scrap dealers who sell thermoplastic 
molding powders. The scrap dealer says ‘My ceiling price is 53 
cents. I can’t bill you for more, but if you want to get this 
material, slip me $300 in cash right now. I'll see that you get it, 
and I then can bill you at the regular ceiling price.”’ 

OPA officials point out that a buyer of over-ceiling priced goods 
is just as guilty in the eyes of the law as the dealer who sells it. 
They also stress the fact that it is just as illegal to offer to sell 
above the ceiling as it is to actually complete the deal. Re- 
spectable plastics operators are requested to lend every aid 
toward the liquidation of this black market operation which 
could easily give the industry an unpleasant reputation although 
it is believed that the offenders are all fringe operators. Plastics 
producers and processors can expedite eradication of this evil by 
exposing any facts or evidence reaching their attention in connec- 
tion with violations of this type. (Please turn to page 158) 
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Methy! methacrylate affected by sodium allocation 

Metallic sodium, an essential chemical in the production of 
high-octane gasoline manufacture, and in the manufacture of 
methyl methacrylate, was placed under allocation by WPB on 
Nov. 15, 1943. 

The expanding aviation program made this action necessary 
in order to assure ample supplies for military purposes. Steps 
have been taken to provide new sodium production by improve- 
ments to present facilities. But even when these are completed, 
the output will not be sufficient for all civilian purposes after 
military requirements have been met. Allocation will be oper- 
ated through the customary forms—WPB-2945 and WPB-2946. 


important plastics raw material production figures 


The Chemicals Division of WPB recently made public for the 
first time in recent years, monthly production figures for a seiect 
group of chemicals. This information will be made available 
regularly in the future and will cover the following inorganic 
chemicals: calcium carbide, chlorine, caustic soda, sulfuric acid, 
potash, superphosphates, copper sulfate and oxygen. Among 
the organic chemicals for which information will be made avail- 
able are butyl alcohol (normal), phenol, aniline, phthalic anhy- 
dride, acetic acid, acetic anhydride, acetone and isopropy] alcohol. 
Monthly production data for carbon black also will be given. 

Publication of these production figures should prove of value 
to the chemical industry in determining some of the trends that 
exist in important products. It is intended that as time goes by, 
this list may be expanded. 

U. S. Propuction or CERTAIN CHEMICALS 





August July August 





Chemical 1943 1943 1942 

Calcium carbide, short tons 54,133 51,549 41,381 
Chiorine, gas including 

liquid, short tons 133,650 132,579 114,499 
Buty! alcohol, normal, Ib. 11,544,202 9,088,935 10,609,613 
Phenol: 

synthetic, Ib. 15,196,664 16,216,228 11,456,149 

natural, Ib. 2,153,776 1,945,450 1,946,383 
Aniline, Ib. 8,527,746 8,319,254 8,904,401 
Phthalic anhydride, lb. 9,566,720 8,481,154 7,574,739 
Acetic acid: 

natural, Ib. 4,177,241 4,178,333 4,188,945 

synthetic, Ib. 28,687,355 27,194,262 22,926,475 
Acetic anhydride, Ib. 39,253,153 38,499,598 36,501,115 
Acetone, Ib. 29,074,704 25,932,761 26,444,083 


43,625,839 44,036,162 31,826,287 
35,029,271 32,930,653 28,957,677 


Formaldehyde, Ib. 
Isopropy! alcohol, Ib. 





OPA price regulations on plastics under study 

A proposal to simplify OPA price regulations on plastics by 
substituting one new regulation for the present multiple regula- 
tions was laid before the Plastics Industry Advisery Committee 
today at its first meeting in the Regional OPA offices, Empire 
State Building, New York City. This suggestion, taken under 
consideration by the Committee, would provide a formula where- 
by manufacturers themselves can price new plastic articles 
This would eliminate the present requirement that prices on such 
new articles must be set by the Washington Office of OPA. 

Charles Munroe, Chief of the Transportation Section and Parts 
and Sub-Assemblies Section of the Machinery Branch, Washing- 
ton, D. C., submitted the proposal which will eliminate plastics 
from General Maximum Price Regulation Supplementary Order 
229, Maximum Price Regulation 188 and Maximum Price 
Regulation 136 in favor of one overall regulation. Prior to the 
session, the committee held an organization meeting at which 
D. S. McKenzie, sales manager, Plastics Div., General Electric 
Co., was elected chairman; V. C. Petersen, vice-president of R. 
D. Werner Co., vice chairman; and George K. Scribner, presi- 
dent of Boonton Molding Co., secretary and treasurer. 








War training programs 





This article was specially prepared for MopeRNn Puastics by 
Flora G. Orr, Information Manager, Bureau of Training, War 
Manpower Commission. 

LMOST overnight the plastics industry turned from pre- 
A Pearl Harbor manufacture of civilian goods to production 
of implements of war. To meet the challenge of mass production, 
output of all existing installations has been stepped up. In this 
expansion program, however, lack of properly trained personne! 
has been one bottleneck. 

In this emergency, many plastics companies, like other war 
production industries, have turned for training assistance to the 
short, college-level courses in the Engineering, Science, and 
Management War Training Program of the War Manpower 
Commission. Since 1940, ESMWT, as this program adminis 
tered by the U. S. Office of Education is familiarly called, has 
been paying the cost of instruction in intensive courses in engi 
neering, chemistry, physics, and production management at 
recognized colleges and universities. This instruction serves 
industry in 2 ways: by offering training in vital subjects neces 
sary for the up-grading of employed persons, and by conducting 
basic training in essential techniques for new personnel 

Loss of trained men to the armed services has further com 
plicated the problem of meeting ever-growing quotas in plastics 
production. To replace these men, women have responded 
nobly and still are meeded in ever-increasing numbers. But 
first they require qualifying training. Women and girls with 
appropriate backgrounds of high school or college training are 
being recruited for ESMWT courses in plastics. They have 
proved their ability to master this training and, when actually 
placed in jobs, have shown competence in performing men’s 
work in the chemical laboratories and design departments 

The need for ESMWT plastics courses is determined either by 
local surveys in which representatives of industry, Government 
and education are consulted, or by direct requests for training 
assistance from the plastics manufacturers themselves 

Many institutions participating in the ESMWT program have 
received requests for special plastics courses. As a typical ex- 
ample, the University of Akron was asked by the Goodyear 
Aircraft Corp. to give a course entitled ‘Plastics in Engineering,’’ 
for selected personnel of their company. To meet a continuing 
demand, Pennsylvania State College has repeated the course, 
“Production, Properties, and Utilization of Plastics,’’ 5 times in 
such centers as York, Reading, Pittsburgh and Scranton. 

To date, more than 5000 persons in the plastics industry have 
received ESMWT training in college classrooms, at off-campus 
extension centers and in the factories themselves. In all, 29 
colleges and universities have organized courses relating to plas 
tics. Typical subjects are “Plastics,” ‘Plastics Techniques,”’ 
“Plastics Production and Fabrication,”’ ‘‘Plastic Molds and Tool 
Design” and ‘“‘Wood Plastics and Plywoods."’ Both full-time 
courses, requiring 40 or more hours of attendance each week, and 
part-time courses, meeting 2 or more evenings a week, are offered 
The duration for part- and full-time courses is from 8 to 16 weeks 

Courses leading to employment in the lower levels of sub 
professional work in plastics production and utilization are open 
to high-school graduates with credit for a year or more of chem- 
istry. A full year of college chemistry is usually required of those 
aspiring to more technical and specialized jobs. For the most 
advanced courses, leading to professional jobs, college degrees in 
chemistry or engineering are prerequisite. 

Employers desiring assistance in the training of technicians 
and professional personnel for plastics industries should communi- 
cate with ESMWT institutional representatives at colleges and 
universities serving their industry. ESMWT regional advisers 
also are ready to help and advise concerning the establishment of 
suitable training in any of the 12 War Manpower regions. 
Names and addresses of the institutional representatives and the 
regional advisers in any center may be obtained from the Direc- 
tor of ESMWT, U. S. Office of Education, Washington, D. C. 
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This is the first of a series of Monsanto 
Plastics advertisements which will ap- 
pear in several leading business maga- 
zines this year. As you can see at a 
glance, it breaks what is probably the 
most basic law of advertising and sales- 
manship. It focuses attention, not on the 
virtues of the products it offers potential 
users, but on their shortcomings! 

Briefly, here are our reasons for tak- 
ing this unconventional approach: 

It seems obvious today that the public 
is sold to the hilt on the part the plastics 
industry will play in the bright new 
postwar world to come. In fact, many 
an industry would turn handsprings for 
a place in the limelight half as prominent 
as ours. 

But ever since Sunday feature writers 
first began to rhapsodize over the com- 
ing Plastics Age, many of you with a 
personal stake in the sound future of 
the plastics industry have been fearful 
of the effects of over-selling the public. 
You fear that the truly amazing ad- 
vances our industry has made will pale 
into disappointing insignificance beside 
the rosy visions that have been painted. 
You are afraid that plastics will be as- 
signed jobs they are not yet ready to fill 

and that when they fail on those jobs, 
all of us will share the blame. 

In short, many of you feel that it is 
time someone started applying the 
brakes to public optimism about plastics. 

This is our way of applying the 
brakes. 

Later advertisements in this series 
addressed to business executives will 
take the same frank, straight-from-the- 
shoulder approach to plastics and the 
jobs they can and cannot logically be 
expected to fill in postwar products. Of 
course, we expect Monsanto to benefit— 
but we also hope that these advertise- 
ments will have a healthy effect on the 
future of the entire industry. 

Are we on the right track? 

Will you give us your frank reactions? 
In a brief note—or a five-page letter— 
whichever you need to express your 
opinions? 
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A plastic frying pan would be light . . . 
easy to handle...easy to clean. It 
would also be a sleek and colorful addi- 
tion to the postwar kitchen. 


But once you tried to fry your breakfast 
bacon in a plastic frying pan—you'd 
never buy another. 


In fact, the chances are you would look 
with suspicion on any plastics products 
for some time to come...which ex- 
plains Monsanto's frankly selfish reasons 
for pointing out the limitations as well as 
the many virtues of plastics. 





Plastics are bright and colorful, appeal- 
ing to the eye and warmly pleasant to 
touch. They are light in weight, yet 
surprisingly strong. When combined with 
other materials, such as paper, cloth, 
wood and even glass they add many 
useful properties. They can often be 
formed into intricate and complicated 
shapes at substantial savings in produc- 
tion time and cost. They are resistant 
to chemicals and to atmospheric attack. 
They are amazingly versatile, doubling 


* * * 


The Broad and Versatile 

Family of Monsanto Plastics 

Trade names designate Monsanto's exclusive 

ormulations of these basic plastic materials) 
LUSTRON (polystyrene) « SAFLEX (viny! acetal 
NITRON (cellulose nitrate) « FIBESTOS (cellulose 
acetate) + OPALON (cast phenolic resin) 
RESINOX (phenolic ¢ 
Sheets « Rods « Tubes « Molding Compounds 
Castings « Vuepak Rigid Transparent Packaging 
Materials. 


in one form for rubber, in another for 
aluminum and in still another for glass. 





But plastics are sensitive to very high 
temperatures. They cannot match the 
surface hardness of glass. They are not 
at their best when merely substituting 
in a product designed for other ma 
terials. To get the most from plastics 
you usually have to start your design 
from scratch ...and work closely with 
someone who knows plastics, yet can 
also grasp your problems. 





This is plain talk, but we think it’s the 
kind of talk you want to hear when you 
look at plastics as possible raw materials 
for your products. For our mutual bene- 
fit, it’s the kind of talk you will hear 
from our plastics consultants if you come 
to us for advice. Monsanto CHEMICAL 
Company, Plastics Division, Springfield, 
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FRANK W. WARNER 


*% FRANK W. WARNER HAS BEEN APPOINTED CHIEF 
engineer of the Plastics Divisions of General Electric Co., Pitts- 
field, Mass., according to an announcement by William H. Milton, 
Jr., manager of the divisions. The position formerly was held by 
Henry M. Richardson. Mr. Warner has been connected with the 
Plastics Divisions since 1931 and has been in charge of engineer- 
ing development of all divisions since the spring of this year. 
G. A. Gustafson has been appointed manufacturing manager 
of the same divisions. 


% A TECHNICAL MEETING OF THE SOCIETY OF 
Plastics Engineers which was held on Dec. 3 in Chicago, was 
devoted to a discussion of a unified classification system of 
plastics that is being worked out by the Technical Committee. 
E. E. Woodman of Durez Plastics & Chemicals, Inc., said that 
the system was intended to be flexible, simple and of such a 
permanent nature that it would apply to present plastics as 
well as to those that might be developed in the future. A. H. 
Voss of Western Electric Co., and a member of the Molding 
Technique Committee, agreed wholeheartedly with the idea of 
this system. J. O. Reinicke of Barnes & Reinicke and a mem- 
ber of the Product Design Committee, also supported the idea 
of identifying plastics materials with a definite and permanent 
numbering system. C. N. Sprankle, discussion chairman, 
expressed his belief that the proposed system would be of great 
help to the individual consumer of plastics products. 


% FRANK SANDERSON MacGREGOR HAS BEEN AP- 
pointed general manager of Electrochemicals Dept., E. I. du 
Pont de Nemours & Co., Inc., Wilmington, Del. Mr. Mac 
Gregor, assistant general manager of the department since Feb. 
1942 will succeed Dr. E. A. Rykenboer who is retiring because of 
ill health. 


* FROM THE PLASTICS CLUB OF SAINT LOUIS, MO., 
word is received that the club is now almost 6 months old. At 
the initial meeting last July the following officers were elected: 
president, Charles T. Clark of the Pioneer Corp.; treasurer, 
Herman H. Buergler of Brass and Copper Sales Co.; secretary, 
Dorsey C. Wright of Shell Oil Co. Harry Pancoast of Con- 
tinental Diamond Fibre Co. was appointed chairman of the 
membership committee. 


*% THE 1944 WILLIAM H. NICHOLS MEDAL OF THE 
New York section of the American Chemical Society has been 
awarded to Dr. Carl Shipp Marvel, professor of organic chem- 
istry at the University of Illinois, for outstanding contributions 
to the structure of vinyl polymers used as synthetic plastics. 





160 MODERN PLASTICS 


*% HARRIET B. JOSEPHS, for the past four years managing 
editor of MopERN PLastics, has been granted an indefinite leav: 
of absence to be with her husband, presently stationed at a: 
Army camp in the Middle West. Her many friends in the indus 
try will be glad to know that Miss Josephs plans to rejoin th: 
staff when she returns to the city. 


% TENNESSEE EASTMAN CORP. AND HOLSTON 
Ordnance Works, which it operates under a contract with th 
War Department, were on Dec. 6 presented with the Army-Navy 
Production Award in ceremonies held at Kingsport, Tenn. Th: 
presentation was made by Major General Charles T. Harris, Jr 
Commanding General, Aberdeen Proving Grounds, who, after 
briefly reviewing the Company’s industrial history, said in part 

“When war broke out, due to this background of experienc« 
and technical knowledge...your Government requested the 
Tennessee Eastman Corp. in Nov. 1941 to undertake certai: 
experimental work leading up to a new and secret explosive 
The Company then successfully undertook pilot plant manu 
facture of the explosive itself....This success led to a contract 
on June 6, 1942, between the U. S. Army Ordnance Department 
and the Corporation under which the latter was charged with the 
responsibility of designing the production equipment and oper 
ating the Holston Ordnance Works. Remarkable progress wa 
made in the completion of the large plant, until today, whil 
further expansion is still under way, the men and women of 
Holston Ordnance Works are daily producing tons and tons of an 
explosive which is making Hitler and Hirohito regret the day they 
began this war.” 


% THE CLEVELAND CHAPTER OF THE SOCIETY OI! 
Plastic Engineers was organized at a meeting held at the Hotel 
Carter, Cleveland, Ohio, on Nov. 19. Phil Roff of Bakelit: 
Corp. and W. B. Hoey of Plastic Processes, Inc., were in charg¢ 
while A. R. Morse of Reed-Prentice Corp., acted as temporary 
chairman. Following the dinner meeting R. J. Metzler of 
Hercules Powder Co. spoke briefly on the use and application: 
of ethyl cellulose. He presented samples to illustrate various 
applications. For the rest of the evening Mr. Hoey, chai 
man of the national technical committee, discussed the reasons 
for the formation of SPE and its aims. He also mentioned the 
society’s plan for chapters in Pittsburgh, Dayton and Buffalo 
Future meetings will be held at the Cleveland Engineering 
Society on the last Friday of each month. In view of the large 
Akron attendance plans were made to hold meetings periodically 
in that city. A temporary governing committee of 9 men was 
set up to further organize the néw chapter into committees and 
directive groups. This committee includes A. R. Morse, chair 
man; Robert H. Kitner, American Hard Rubber Co.; C. F 
Linn, Watertown Manufacturing Co.; O. W. Marsh, General 
Industries; R. O. Osborn, Hoover Co.; Frank Prendergast, 
Apex Electric Co.; L. S. Shaw, Plastic Industries; Eugene Sling- 
luff, B. F. Goodrich Co.; L. H. Williams, Ohio Rubber Co 


* J. HANDLY WRIGHT HAS BEEN MADE DIRECTOR 
of the Dept. of Industrial and Public Relations, Monsanto 
Chemical Co., St. Louis, Mo., according to an announcement 
of Charles Belknap, president. For the past four and a half 
years Mr. Wright has served as executive vice-president of 
the Associated Industries, of Alabama. 


% EUGENE O’HARE HAS BEEN APPOINTED DIRECTOR 
of technical service of Casein Co. of America, a division of Borden 
Co., which is engaged in the manufacture of casein and synthetic 
resin adhesives used in the fabrication of plywood and laminated 
war products for the Army, Navy and Air Corps. Before joining 
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the Borden organization in August 1942, Mr. O’Hare was em- 
ployed by several government agencies in the capacity of chief 
technical designer, also working as a consultant on wood products 
design and manufacture. 


% THE ANNUAL MEETING OF THE CANADIAN SEC- 
tion, Society of the Plastics Industry, will be held at the Royal 
York Hotel, Toronto, on Tuesday, Jan. 25, and will feature a 
special conference of the plastics industry in Canada. A large 
display of molded plastic products drawn especially from the 
membership of the Canadian Section will be augmented by a 
selection of plastic applications originally appearing in the 
Mopern Pvastics display which has been widely shown in the 
United States. 

A. E. Byrne, president of the Section, is chairman of a special 
conference committee in charge of the program. Other commit- 
tee members are: J. L. Burnie, Monsanto Chemical Co., Ltd., 
exhibits and samples; I. G. Goddard, Can. General Electric Co., 
Ltd., Plastics Div., speakers and program; I. Wintrob, M. 
Wintrob & Sons, and C. Bewick, Canadian Industries, Ltd., 
Plastics Div., joint chairmen on hotel arrangements and registra- 
tion; K. H. Braithwaite, Duplate of Canada, Ltd., and M. W. 
Davidson, Bakelite Corp. of Canada, in charge of reception and 
hospitality; A. W. Bennett, Can. General Electric Co., Ltd., and 
H. Flynn, Monetary Times Publishing Co., printing, badges, 
etc.; and C. C. Fuller, Percy Hermant Co., Ltd., publicity. 

An imposing panel of speakers, representative of the fine co- 
operation existing between Canadian and U. S. members of the 
SPI, will deiiver a series of interesting papers throughout the 
morning and afternoon sessions. James Neal, Norton Labora- 
tories, Inc., Lockport, N. Y., will be the luncheon speaker, taking 
as his subject ““Twenty Years a Molder.”’ B. K. Sandwell, the 
editor of Saturday Night—one of Canada's most influential weekly 
newspapers—will be the guest speaker at the annual banquet. 

During the morning and afternoon sessions the following papers 
and speakers will appear on the program: ‘Vinyls in the Auto- 
motive Industry,” by G. Shaw, Union Carbide & Chemical Co.; 
“Plastics from Wood, and for Wood Improvement,” by R. V. V. 
Nicholls, Dept. of Chemistry, McGill University; ‘‘ ‘Mosquito’— 
a Design in Wood,” by R. B. McIntyre, project engineer, De 
Haviland Aircraft Co. of Canada, Ltd.; ‘Melamine Resins 
Their Properties and Applications,”’ by C. J. Romieux, Sales 
Mgr., Plastics Div., American Cyanamid Co.; ‘Development of 
Postwar Plastic Products,"’ by Morris Sanders, architect and 
industrial designer; ‘‘Metal Plating Plastics,’’ by R. R. Dickey, 
manager, Plastics Div., Monroe Auto Equipment Co., Monroe, 
Mich.; and a paper on the latest advances in electronic heating 
of plastics. 

During the conference the annual meeting of the Canadian 
Section of SPI and election of officers for 1944 will be held. 
Conference and exhibits will be open to all members of the SPI 
and guests. Applications for registration may be obtained from 
Mr. I. Wintrob, M. Wintrob & Sons, 30 Duncan St., Toronto. 


*% TWENTY-SEVEN MANUFACTURERS OF SYNTHETIC 
elastomers will participate as an industrial advisory panel in a 
new project getting under way at Polytechnic Institute of Brook- 
lyn under the auspices of the National Research Council Com- 
mittee on Quartermaster Problems, to perfect present methods 
of preserving the Army's food supplies, of protecting soldiers’ 
metal equipment from rust and to provide lighter and more dur- 
able personal equipment. Capt. William H. Aiken, U.S. Army, 
will serve as liaison officer between the Institute’s research group 
and participating industries. The first meeting of the advisory 
was held on Dec. 6. and attended by plastics experts from many 
parts of the country. Subsequent meetings will be held every 
3 or 4 months. ‘ 


* THE DEVELOPMENT OF A NEW GRADE OF NITRO- 
cellulose having greater soiubility in alcohol has been announced 
by Hercules Powder Co., Wilmington, Del. Lacquers made with 
this SS nitrocellulose are claimed to possess the properties 
of standard nitrocellulose lacquers, including quick-dry, flexi- 
bility, toughness, durability and chemical resistance. 


% SPECIALLY APPOINTED COMMITTEES ARE WORK- 
ing on details for the Second Annual Conference of the Pacific 
Coast Chapter of the Society of the Plastics Industry. During 
the past year this Chapter, which includes Washington, Oregon 
and California, has more than doubled its membership and the 
coming conference is expected to be well attended. It will be 
held on Monday and Tuesday, Feb. 21 and 22, at the Ambassa- 
dor Hotel, Wilshire Boulevard, Los Angeles. Speakers cannot be 
announced at this time but plans call for a talk by a Washington 
member of the WPB, who will outline the plastic material situa 
tion for next year. Heatronic equipment, Pacific Coast develop 
ment for aircraft, plastics after victory, are other subjects which 
appear on the schedule. A round-table discussion of after war 
procedures will take place after luncheon on Tuesday. 

The Conference Committee chairman is Robert A. Cooper, 
Plastic Die & Tool Corp. Other committee chairmen are 
Exhibits, Clark Richards, Jr., of Monsanto Chemical Co.; 
Entertainment, B. L. Murman of Wilson & George Meyer & Co.; 
Speakers, R. B. Gutsch of Plastic & Die Cast Products Corp.; 
House Arrangements, Harold Gandy of Modern Plastic Co.; 
Invitations, Dave Swedlow of Swedlow Atroplastics, Inc.; 
Publicity, Frank Wilcox of Wilcox Plastics Molding Co.; Recep 
tion and Hospitality, Dwight C. Hirsh of Allied Plastics Co. 

Those planning to attend are urged by the committee to make 
reservations with Dwight C. Hirsh, 6235 South Manhattan Place, 
Los Angeles 44, at the earliest possible moment. Hotel accom 
modations are not plentiful and reservations should be made well 
in advance. A check for $7.50 should accompany each reserva- 
tion made. Those wishing information about exhibits should get 
in touch with Clark Richards, Ir., whose address is 605 West 
Olympic Blvd., Los Angeles 15. 


% WILLIAM H. PEACOCK, OF THE TECHNICAL 
Service staff of Calco Chemical Div., American Cyanamid Co., 
will conduct a course in the Evening Textile High School, 351 
West 18th St., New York, N. Y., this winter 
by the lectures will include color matching, terminology, judging 
color effects, Munsell, Ostwald, and other color standards and 


Subiects covered 


measurement of color 


* ESTABLISHMENT OF A NEW UNIT FOR THE MANU 
facture of butadiene and styrene at Kobuta, Pa., signalizes an 
important addition to the nation’s synthetic rubber production 
program. This plant, which was built by Koppers Co., Engi- 
neering and Construction Div., for the Defense Plant Corp., is 
operated by Butadiene Div. of Koppers United Co. under con 
tract with the Rubber Reserve Co. The location of the new unit 
in the Pittsburgh industrial area, close to sources of coal and its 
chemical byproducts as well as to a centralized supply of alcohol, 
has greatly facilitated the delivery of basic chemical components 
used in the plant’s manufacturing processes. Annual production 
is rated at 37,500 short tons of styrene, 80,000 short tons of buta 
diene. The unit is responsible for one-seventh of the entire 
basic chemical requirements of the synthetic rubber program 


% THE ARMY-NAVY “E” STAR AWARD WAS GIVEN 
Dec. 4 to Worcester Moulded Plastics Co. by the War Depart- 
ment in recognition of the high calibre of its work for the Chemi 
cal Warfare Service during the past year. 


*% F. G. SCHRANZ, VICE-PRESIDENT, BALDWIN 
Southwark Div., Baldwin Locomotive Works, Philadelphia, 
Pa., has announced the appointment of John C. Graf as sales 
manager of the hydraulic press and special equipment depart- 
ment. Mr. Graf first became associated with the company in 
1915; since 1925 he has held the position of New England sales 
manager. 


*% GASTON F. DUBOIS, VICE-PRESIDENT OF MON- 
santo Chemical Co., St. Louis, Mo., will receive the Perkin 
Medal of the American Section of the Society of Chemical 
Industry in recognition of his outstanding work. Mr. DuBois, 
who will be the 38th chemist to receive. the medal, has been 
with Monsanto Chemical Co. since 1904 and has contributed 
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to practically every technical development of this company 
and its subsidiaries. The medal will be presented to DuBois 
by Prof. Marston T. Bogert of Columbia University at a recep- 
tion and presentation held at Hotel Commodore, New York 
City, on Jan. 7. 


% THE NOV. 15 MEETING OF PLASTICS ENGINEERS 
Association, held at the Yale Club in New York City, was 
presided over by Chris Groos, president. The guest speaker, 
Gilbert Shaw of Carbide and Carbon Chemicals Corp., dis- 
cussed “Vinyl Resins—History and Applications.” 


% BECAUSE OF ILL HEALTH, GEORGE H. BOEHMER 
of Celanese Celluloid Corp., will retire temporarily on Feb. 1 from 
his position as manager of the company’s Washington, D. C., 
plastics division, a post which he has held since October 1942. 
Boehmer retired as general sales manager of Celluloid Corp. in 
1939, but was called back in November 1940 to set up the 
Washington office. 


% CORROSION CONTROL CORP., NORWALK, CONN., 
wishes to announce that as of Jan. 1, 1944, its corporate name 
will be changed to Cordo Chemical Corp. No changes have been 
made in management and control. 


% ZENITH PLASTICS CO., CLEVELAND, OHIO, HAS 
announced the appointment of William E. Taylor as general 
manager. Mr. Taylor has long been associated with the plastics 
industry in such companies as Resinox Corp., Consolidated 
Molded Products Corp. and Firestone Rubber and Latex Corp., 
Plastics Div. 


*% HERMAN R. THIES, FORMER ASSISTANT MANAGER 
of the Goodyear Research Laboratory, has been appointed 
manager of the Goodyear Tire & Rubber Co.'s newly organized 
Plastics and Chemical Sales Div. at Akron, Ohio. Robert 
D. Vickers, R. S. Sanders and Eileen Marshall also will be 
members of the new division which will confine its activities to 
the plastics and associated fields. 


*% BENJAMIN J. LAZAN, CHIEF ENGINEER OF SONN- 
tag Scientific Corp., Greenwich, Conn., an affiliate of Baldwin 
Locomotive Works, was awarded the Alfred Noble Prize for 
1943 for the most outstanding research work in the field of 
engineering. The prize which was presented on Dec. 1 at the 
annual dinner of American Society of Mechanical Engineers 
held at the Hotel Pennsylvania, New York City, was awarded 
for research work described in Mr. Lazan’s paper on ‘‘Some 
Mechanical Properties of Plastics and Metals under Sustained 
Vibrations.” 


% VICTORY PLASTICS CO., HUDSON, MASS., HAS 
been given the Army-Navy Production Award for high achieve- 
ment in the production of war materials. 


*% A PROCESS FOR PRODUCING CELLUFLEX, A PLAS. 
ticizer of the tricresyl phosphate family, from petroleum acids has 
been developed by Celanese Corp. of America, New York, N. Y. 
As a result of this development, this plasticizer tor synthetic 
rubber, plastics and flexible coatings now is available in greatly 
increased quantities. 


*% THE ARMY-NAVY PRODUCTION AWARD WAS 
presented on Nov. 12 to the men and women of Parkwood Corp., 
plastics laminators, Wakefield, Mass. 

Sorry! . 

*% IN DESCRIBING THE NEW 16-0Z. DE MATTIA IN.- 
jection molding machine on page 144 in our December issue, we 
incorrectly attributed the designing of the unit to the Brosites 
Machine Co. The machine was designed by De Mattia Ma- 
chine and Tool Co., Clifton, N. J., and it is distributed by Bro- 
sites Machine Co., Inc., New York, N. Y. 


Speeches of the month 


*% A NEW FIELD OF CHEMICAL LEND-LEASE WHICH 
promises to produce more sugar from the same cane or beets, anc 
cheaper vitamins from brewery wastes was the subject of a re 
cent talk by Dr. Robert J. Myers of Resinous Products & Chemi 
cal Co., before the Northeastern Section of American Chemica 
Society. This system of exchanging one ion, or electrically 
charged particle, for another by means of ‘‘ion exchange resins’ 
gives the chemist control over the composition of many substance 
and has many practical applications. Although the principk 
itself is not new, Dr. Meyers explained, the synthetic resin ex 
changes have the advantage that unlike the previously availabk 
exchange materials, they do not disintegrate but can be used 
for almost indefinite periods. Among the uses for Amberlit« 
ion exchange resins, he mentioned the recovery from wine 
residues of commercially valuable tartrates for munitions and 
photographic materials, and the salvage from mine and industrial 
wastes of much-needed metals. He also pointed out that these 
synthetic ions are serving to achieve greater purity in drugs, dyes, 
chemicals and foods and are used in a water-conditioning proc 
ess which is much less expensive than distillation 





% THE URGENT NEED FOR GREATER FAMILIARITY 
on the part of engineers and designers with the chemical and 
physical properties of plastic materials was clearly brought out by 
W. FP. Bartoe at the Cleveland meeting of the Society of Auto- 
motive Engineers held on Nov. 10. The paper, which was pre 
pared jointly by Mr. Bartoe and Dr. D. S. Frederick, representa- 
tives of Rohm & Haas Co., discussed a number of these char 
acteristics with regard to their bearing on engineering design 
Four important considerations in the design of plastic applica 
tions which are not covered by ordinary tables according to the 
speaker, are: the effect of the nature and mode of application of 
stress; the amount of permanent dimensional change with time; 
the required service temperature range; the previous history of 
the material; and the effect of temperature on its physical 
properties. Mr. Bartoe presented specific data on the trans- 
parent thermoplastic Plexiglas which had been prepared in the 
Rohm & Haas laboratory for the guidance of aircraft designers 
and engineers. 


*% NEW HORIZONS FOR THE PLASTICS INDUSTRY 
and resulting new Conveniences for homes, offices, schools and 
factories were envisioned in a speech delivered Nov. 9 by Fred 
W. Wentker, manager of Electronic Apparatus Section of RCA 
Victor Div., Radio Corporation of America, at a meeting of the 
Plastics Club of America in the Hotel Pennsylvania, New 
York City. Through new RCA electronic devices which are 
used to generate heat in raw material preforms before molding, 
greater speed of production of molded plastic products has been 
achieved with marked improvement in quality. Mr. Wentker 
also-indicated the possibility that the higher curing efficiency of 
electronic heating methods may make it possible to use less 
costly plastic compounds for products where great strength is 
not of first importance. He discussed the method of procedure 
followed for electronic heating of metal and plastics, and ex- 
plained their advantages over older methods. He also described 
the uses of the RCA electronic seaming machine in joining sec- 
tions of thermoplastics or thermoplastic-coated fabrics and of 
the RCA spot gluer for the temporary bonding of thin veneers 
of wood in the manufacture of shaped plywood forms. 


*% “THE ERA OF PLASTICS” WAS THE SUBJECT OF 
Business Forum Radio Broadcast No. 35 given under the spon- 
sorship of the Commerce and Industry Association of New York 
over Station WMCA on Nov. 10. Mr. Thomas Jefferson Miley, 
secretary of Commerce and Industry Association, acted as 
moderator of the discussion. The three speakers were W. H. 
MacHale, Plastics Division, American (Please turn to page 188) 
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Conservation exhibit in Washington 





| many respects, war is the greatest promoter of human 


endeavor ever devised. 


same effort to do the same thing. 


Spurred on by this struggle for survival, an intelligent people 


will strive to make the best use of their most available raw 
materials. Probably there never was a war in which the belliger- 
ents were not cut off from one or more of their most needed 
raw materials, just as the United Nations have been cut off from 


their principal rubber supply in the present war and were cut off 


from a great portion of their chemical supply during the last war 
With their supply lines dented and their economy thrown out of 
balance by excessive demands for man-killing equipment, a 
vigorous people must find ways to improvise, substitute and 
conserve the:r available material. 

The Conservation Exhibit recently held in the Social Security 
Building in Washington, D. C., shows the kind of job that the 
people in Canada and the United States have done in this most 
important phase of war work. 
exhibit must surely be impressed with the importance of plastics 


And any one who has seen that 


and their role in this continent's conservatiorr efiort 

First item to strike the visitor’s eye as he entered the room was 
a huge 9-ft.-long plastic buoy in the center of the Navy's inter 
esting and all-inclusive exhibit. 
out was probably one of the plastic parts in the aviation section 


Last item he saw on the way 


Interesting feature of both first and last items is the figures 
which are posted on explanatory cards near them. The big 
red buoy of resin-impregnated fabric, integrally colored, weigh 
300 Ib. with and carries 158 Ib. of concrete ballast. 


it was designed to replace weighs 650 lb. and takes 275 Ib. of 


The steel buoy 
cast steel ballast. The plastic buoy thus not only saves hun 
dreds of pounds of steel, but is easier to handle and requires no 
painting. 

Figures on the last two items in the aviation display are equally 
interesting. 

The data on the tail turret ejected ammunition hopper read 
like this: 


Laminated fabric- Alloy 
i base phenolic sheet sheet 
Weight 1.26 Ib 1.60 Ib 
Fabrication time 19 hr. 1.10 hr 
Material cost $1.43 $2.90 


The card for the item next in line, a,vacuum and manifold 
filter block, carries this information: 


Plastic Metal 
Weight 22 Ib. 1. 23 Ib. 
Fabrication time . 25 hr. 61 hr 
Material cost $ .11 $ .60 


Unfortunately, the United States display was gathered to- 
gether so quickly that there was not enough time to provide 
this sort of information on any great number of items. But 
plastics manufacturers could ask for no better promotion or fu- 
ture sales arguments than these actual figures. 

In most cases poundage of metal saved is only an- incident. 
Tt is true that in the aviation applications metal saving is stressed, 
but saving weight in an airplane is something very different from 
mere conservation of metal. The important feature of this 
particular exhibit is its graphic method of showing that plastics 
not only performed in a pinch but frequently did a better job 
than the original material, and in most cases saved almost un- 
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The viciousness of mortal combat 
forces men to make superhuman efforts to produce material 
that will help to outfight and outlast an enemy who is making the 


It doesn’t 
take much imagination for any salesman to see how significant 


believable sums in material cost and fabrication time. 


these cost items will appear to postwar customers 

Versatility of plastics is also a dominant feature of the exhibit 
Thermosetting and thermoplastic products could be spotted in 
almost every section of the room. A stethoscope with plastic 
parts which demonstrates ‘‘the friendly touch of plastics’ and 
nylon ligatures were only small items showing how plastics may 
be used by medical science; water lights and the buoy were only a 
hint of the many possible maritime safety applications that may 
be anticipated; instruments, cable insulation and food containers 
give some idea of what may be expected in ship equipment; 
waterproof clothing and shoe soles were only two of the ideas 
suggested for future development in the apparel line; tubing, 
pulleys, drill handles and electrical equipment seen at the exhibit 
put ideas for possible future applications into the minds of indus- 
trial-minded visitors. In fact, there was scarcely a peacetime 
branch of activity which was not represented in some way or 
another by a possible plastic application, even though the ex- 
hibit itself was intended to stress wartime conservation 

No mention of the exhibit could be complete without making 
special mention of the Navy’s section. This is probably the 
first time that most people were made aware of the widespread 
utilization of plastics by the U.S. Navy. The buoy, medical in 
struments, signal pistols, innumerable nautical instruments 
including a binnacle stand of 35 Ib. which replaced a 350-lb. brass 
instrument, food containers, binocular and telescope cases, life- 
saving equipment and actual ordnance items gave realistic evi 
dence that the Navy has been in the plastics picture from the 
very beginning, despite what has seemed to be a desire on the 
part of its top officials to hold the line on “silent service’ and 
keep most developments protected from puplicity 

Despite the excellence of the U. S. exhibit, it was overshadowed 
to some extent by the detail and research shown by that of 
However, it is only fair to point out that the 


Canadians have been working on their project for many months 


the Canadians 
and have given considerable study to it. We are printing here 
their figures on several plastic applications 


Tank periscope prism holder—from aluminum to Bakelite 
79,200 Ib 

792,000 hr. 

$755,885 

133 machine tools eliminated 

Dial Sight and Binoculars—from aluminum to Bakelite 


Graduated washer, small disk less than 2-in. in diameter and 
1 


Savings: 


: in. at thickest point 
Eyepiece adapter (two), threaded hollow cylinders less than 
2 in. long and less than 2 in. in diameter 
6531 Ib. of aluminum 
81,037 hr. 
$55,147 
Oil Bottle for rifle—from brass to plastic 
Savings: 220,000 Ib. of metal 
$61,000 
Air scoop, panels and containers in Anson Aircraft. 


Savings: 


Intricate 

design and large number of compound curves—from aluminum 
to plywood molded 

Savings: In weight, 28 percent over metal. Plywood itself 
is molded which eliminates building up of the 
form from pre-cut veneer strips 

182,000 Ib. of material 

Less hours of labor 

Dollar savings considerable, but not computed 


(Please turn to next page) 
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The rich experience of America’s lead- 
ing manufacturer of synthetic resins 
is now proving its worth to the 
rapidly expanding laminating indus- 
try. For RCI's complete new line of 
phenolic laminating and bonding 
resins and varnishes has 
passed the severest elec- 
trical and mechanical 
tests with flying colors. 
These new resins and 
varnishes are now avail- 
able in quantity for wood- 
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LAMINATING AND BONDING RESIN 


its worth in scores of 
applications 
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bonding, low-pressure molding of 
high-strength paper, fiber glass in- 
sulation, and applications requiring 
extreme water resistance. 

These products, plus the opening 
of a new RCI phenol plant, and the 
services of RCI's techni- 
cal staff can help sub- 
stantially to solve your 
production problems. For 
full information write to 
the Sales Department in 
Detroit. 
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ion encouraging trend of war events is turning the minds of 
British plastics manufacturers more and more toward the 
postwar field with all its bright prospects. Thanks to the untir- 
ing goodwill work of the British Plastics Federation, it is safe to 
say that the idea of plastics as a major British industry has at 
last registered both on the minds of the British Government and 
the general public. There are encouraging signs from all direc- 
tions as various postwar industrial plans become more fully 
outlined, that due allowance is being made for the inevitable and 
ever-widening influence of plastics. For instance, in several 
industrial development schemes that recently have been pro- 
posed—such as those for South Wales, the Highlands of Scotland 
and Northern Ireland—special emphasis has been laid on the 
possibilities of developing various types of plastics and other 
synthetic industries. It is being realized that the rapid expan- 
sion of the plastics industry and its extension into many new fields 
of building, engineering, household-ware, furniture and other 
trades, will provide an excellent means of absorbing much of the 
labor that will be released from munitions work as soon as the war 
ends. That is reason enough why the British Government now is 
showing a much more encouraging attitude to plastics in Britain 
and giving a growing amount of technical and research assistance 
“behind the scenes.” It should be mentioned that in addition 
to the active Plastics Control, the Ministry of Supply’s Advisory 
Service on Plastics and Rubber has earned much credit for its 
excellent work on various wartime plastics developments—many 
of which will be readily adaptable for important postwar uses. 
Bodies such as these—and the Ministry of Works Plastics Com- 
mittee, the British Standards Institute's Plastics Committee, 
various committees of the British Plastics Federation and the In- 
stitute of Plastics—now are working together in an extremely 
harmonious manner that promises good for the future. 

At the same time, British plastics manufacturers are not too 
happy about the “glamour” that has grown up around plastics 
and is reflected by widespread buying up of shares in plastics 
companies, etc. Consequently a number of our firms have been 
going to considerable trouble lately to impress on the public 
mind that even plastics have their limits. The case has been ad- 
mirably put by a recent advertisement of British Industrial Plas- 
tics which stated: ‘That all-plastic house. We've no doubt it 
could be done—-but what a price! Yet to listen to some people, 
we've only got to get the molds right and out the houses will 
come, like bullets from a Bren! .. . .Plastics in their many forms 
will certainly contribute to the better homes we hope to live in. 
Plastic moldings will bring color, lightness and cleanliness to a 
host of the smaller articles and fittings. Plastic surface finishes 
will set new standards for scratch resistance and easy cleaning. 
Plastic-bonded plywood and laminated construction will change 
traditional joinery methods. ... But plastics are too valuable 
and versatile to waste on jobs which materials like bricks and mor- 
tar can do very well.” 

A more technical outline emphasizing the need for seeing things 
in proportion, was given by B. C. Westall, vice-chairman and 
managing director of Thomas De La Rue, Ltd., and chairman 
of De La Rue Plastics, Ltd., new subsidiary company, at the re- 
cent annual general meeting of De La Rue. Mr. Westall pointed 
out that De La Rue Plastics was the largest British company 
engaged in plastics molding and was altogether peculiarly well- 
equipped for large-scale plastics business, having interests in 
nearly every form of plastics including the manufacture of raw 
materials and production of laminates as well as very big research, 
tool equipments and staff. For this reason they had the greatest 
reason to hope for a bright future for plastics—yet, even so, he 
felt the public had got far too rosy an outlook about the future, an 


outlook largely based on misconceptions. What had to be re 
membered, he emphasized, was that plastics was a specialized 
craft. It would be a mistake to suppose that plastic molding 
could be economically applied to the production of practically 
any article. Plastics had to compete with metal and wood 
In a large number of cases metal or wood were found to be more 
economic while in other cases, plastics were unsuitable. Again 
the steel tools from which moldings were produced were very 
expensive to make. Consequently molding could only be an eco 
nomic proposition when the number of articles required to be 
molded was sufficient to amortise the cost of these molds. Then 
again there was the danger of many manufacturers tending to 
install their own plastics molding departments as was the case 
before the war. Mr. Westall was convinced that this would be a 
mistake; the manufacture of plastics was an industry which in 
the future would see rapid changes in methods of manufacture, 
an industry where assiduous research must accompany produc- 
tion. Manufacturers would be well advised to concentrate on 
production of their own specialties leaving the making of such 
moldings as they require to those whose sole energies were con- 
centrated on this specialized aspect. 

Developing against this background of commendable caution, 
British plastics firms are making steady progress. Most firms 
are collaborating closely with the ambitious researches of the 
new British Coal Research Council, as a result of which it is 
hoped to develop British home-production of raw materials for 
plastics, rayon and other industries—the total of which now are 
expected to bring in £200,000,000 a year more to the national 
income. Research also is going on extensively in connection 
with fiber production—a field brought into prominence by the 
recent announcement that the first glider to be flown across the 
Atlantic was towed by a nylon tow-rope. It is being discovered 
that there is a big potential field for rayons of the acetate kind 
which can replace small ropes and cordage. On the other hand 
extended uses for jute and other fibers seem likely as a means of 
reinforcing many new plastics products—especially in the bond- 
ing of plastics materials. 

Another interesting field for research is that concerned with 
paints and varnishes. In Britain since the outbreak of war, 
there has been a considerable extension of the use of synthetic 
resins in production of paints and varnishes. One of the most 
difficult problems was how to replace supplies of phenol previously 
imported from America. This was achieved with commendable 
success, largely through obtaining phenol by the isolation of 
xylenol from coal tar. British paint firms expect an increased 
postwar use of xylenol-formaldehyde resins, especially as they 
are now home-produced. Wartime conditions made it neces 
sary to evolve another home-produced substitute—one for rosin. 
A fairly successful result has been achieved with a modified cresol 
resin—now being used in production of paints for various am- 
munition cases, etc. Coumarone and indene are two more mate- 
rials which Britain has started to make out of her own resources 
instead of relying on imports as in the pre-war days. Synthetic 
resins made from them are being used for many forms of surface 
coatings and in electrical insulations. Alkyd resin oil compounds 
are being produced here, mainly for use in anti-gas paints and 
aircraft paintwork. Production of melamine-formaldehyde has 
been started. Good postwar prospects are held out for these 
materials and for thermoplastic resins of the vinyl type—provided 
the necessary (and intended) development of a home petroleum 
by-product industry is brought about. An interesting indication 
of this increased connection between paint production and plastics 
is the announcement that Lewis Berger, Ltd., about our biggest 
paint firm, has set up a subsidiary company, Berger Plastics De- 
velopment, Ltd., in order to conduct research into uses of plastics 
in paint manufacture. 

Now that British agriculture is at last being given the lime- 
light, scientists are beginning to unearth promises of enormous 
developments of various raw materials and many of these are 
connected with plastics production. Speaking at a recent meet- 
ing of the Institute of Plastics, Dr. Harry Barron listed just a few 
of the valuable plastics materials (Please turn to page 182) 
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Molded by 


They are stronger than they have to be 
to meet the standards of their job—and 
feather-light. As colorful as your desire 
for eye-appeal requires—they are just 
es handsome in their “feel.” But even 
further—they are soundly practical—can 
be produced by Amos Custom Injection 
Molding at surprisingly low cost. In 
short—they look right, feel right, work 
right, and cost right. 


@ Handles are only representative of 
many parts or products which may be 
redesigned for rapid, low-cost injection 
molding in plastics. Now is the time to 
prepare for the race to long-starved 
civilian markets. Conversion to peace- 
time production may come sooner than 
you think. Upon request we will send 
you our 56-page picture portfolio show- 
ing Amos facilities and abilities. Write 
us today. 

AMOS MOLDED PLASTICS « EDINBURGH INDIANA 


Division of Amos-Thompson Corporation 








~~ 


These cre handles for hand-sows, hack-sows, aircraft contro! levers, motorcycle 
hondiebors and vacuum cleaners. Below is a view of a typical handle showing the 
construction which gives it necessary strength—and saves on weight and material. 
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Molded-laminated propellers 


(Continued from page 113) In left foreground the toler- 
ance on the 3-in. radius is —.001, +.002 in., but a varia- 
tion of .020 in. is permitted on the section of the support 
which is shown in the right foreground. The micrometer 
indicator may read —0.0, +.050 in. on the right end of the 
part. It is by the use of such accurate checking equipment 
that the quality of these parts has been held to the high 
standard necessary for use in these propellers. 


Spider phenolic ring 


The second plastic part employed on these propeller 
assemblies is the spider phenolic ring, manufactured from the 
same type of laminated stock as is the barrel supporting block. 
This ring, which can be seen in Figs. 1 and 8, is designed 
to aid in the support of the barrel on the spider and to pre- 
vent the blade segments from digging into the spider. As 
in the case of the barrel support blocks, a laminated phenolic 
material is used because of its economy, light weight and 
ability to maintain accurate dimensions under load while 
immersed in warm oil. Several machining operations are 
necessary in the construction of this ring. Very accurate 
turning and milling produces a finished part built to a toler- 
ance of + .010 in. on outside radius, + .002 in. on the thickness. 

Another type of phenolic spider ring is shown in Fig. 9, 
mounted on the arms of a 4-armed spider which will be a 
component part of the 4-bladed propeller used on an Army 
Mustang fighter. These rings are lathe-turned and bored 
to equally close tolerances. 


Blade chafing ring 


The third plastic item, the blade chafing ring, is one of the 
more important parts from the engineering viewpoint. This 
particular piece is molded to its final shape, not machined. 
As .ts name implies, this ring is employed to take up the 
chafing that exists between the beveled thrust washer and the 
propeller blade butt. Figure 10, an actual assembly photo 
graph taken in the East Hartford shops of the propeller manu 
facturer, shows the insertion of this ring between the pro 
peller blade butt and washer. For the assembly of the 
propellers, three blades are mounted on a special truck. On 
this carrier the blades travel from point to point within 
the plant until they are completed. Then they meet with 
similar carriers bearing all the other component parts neces 
sary for the assembly of a complete 3-bladed hydromatic 
propeller. A close-up of the butt end of one of these blades 
(Fig. 11) clearly indicates the position of the split phenolic 
ring. The position of the chafing ring is indicated in Fig. 
1, acutaway view of the completed propeller assembly. 

Figure 12 shows the various stages in the manufacture 
of this part starting with the laminations of resin-treated 
fabric material which has been stamped out to the desired 
shape by a clicking die. As the next step in the formation 
of the preform, the ends of the segment are brought together 
and sealed in such a manner that the material takes the form 
of a truncated cone (No. 2, Fig. 12). This sealing operation 
can be seen more clearly in Fig. 13 where the two ends of 
the resin-treated fabric are brought together under the 
pressure of a metal roller. Heat is applied to the ends 
through a second hot roller located in the lower portion of 

Referring back to Fig. 12, No. 3, several of the truncated 
cones are stacked together in order to make up the assembly 
for producing a finished ring of the desired thickness. The 
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plastic rings in the bottom row in the same illustration 
(Nos. 4, 5, 6 and 7) show various stages in the finishing of the 
molded part. Part 4 is a cured ring just as it comes from 
the mold. A close-up of this molding operation is shown 
in Fig. 14. Here the operator is removing one ring from the 
mold with his left hand while with his right hand he loads the 
mold with a segmented preform. In the foreground indicated 
by the letters S, can be seen two cooling forms or shrink 
blocks. These blocks have the exact form of the finished 
part, and the weighted covers hold the rings in position until 
they are cooled, thereby eliminating the danger of distortion. 

Part 5 in Fig. 12 is the first stage in the finishing operation 
This ring has been trimmed on its top face by the use of a 
circular saw and a jig whose operation is shown in Fig. 15. 
Shearing and stamping of the blade chafing rings complete the 
finishing operations. The final shearing or splitting of the 
cones is necessary since it is only by virtue of this separation 
that the part can be assembled on the propeller. 

These blade chafing rings are molded in several thick 
nesses so that the propeller blade torque may be exactly 
adjusted. The propeller manufacturer states that phenolic 
material is employed for these parts because it has been found 
to be best from the point of view of wear resistance and 
ability to maintain dimensions. The thickness of these 
molded chafing rings must be absolutely uniform if crack 
ing of the blades in the barrel is to be prevented. They 
are molded to a thickness +.002 in. inboard and + .004 in 
outboard and held to a total tolerance of .010 in. on the 
diameter. In Fig. 16 a group of inspectors are checking 
each one of these rings. A micrometer is used for gaging 
the thickness, and each part is checked at several different 
points. This 100 percent inspection is necessary in order 
to insure absolute accuracy. One poor ring could cause 
the loss of an important plane and the death or capture of 
its crew. 

With over 76.8 percent of our warplanes employing these 
five molded-laminated phenolic propeller parts, their per 
formance assumes important proportions. While the econ 
omy of this plastic has contributed to savings in airplane 
manufacture, the light weight of the laminated material 
and its excellent dimensional stability has helped to main 
tain the high performance record of our bomber and fighting 
planes. 

Credits—Material: Formica. Parts molded and fabricated 


by Formica Insulation Co., for Hamilton Standard Propellers, Divi 
ston of United Aircraft Corp. 





Fire-fighting horn 


(Continued from page 118) whereby water under 150 
p.s.i. line pressure and at a temperature of 350° F., is 
circulated through the various mold platens. With this 
circulating water the fofce plugs recorded a temperature of 
290° F. Through the use of a 3000-watt electric jacket 
booster, the cavity temperature was recorded at 320° F. 

As was mentioned in connection with the assemblying 
of the brass inserts, the chase is mounted on a slide. After 
the force plugs are raised when the molding cycle is com- 
plete (Fig. 7), the entire chase can be pulled forward and 
centered over a novel knockout mechanism. A section of 
this unit is shown in the lower center portion of Fig. 8. 
Two knockout pins and four guide pins are mounted on a 
knockout plate (Fig. 5) which is connected to the piston 
of a hydraulic jack. With the chase pulled into the position 
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il Let's make this point about Saran’s resistance to ance, Dow invites your inquiry. Saran may be the 

| chemicals perfectly clear. It is not resistant to all answer. 

8 chemicals. But Saran's ability to function satisfac- Combined with unusual chemical resistance are 
torily in contact with a surprisingly wide range of Saran‘s other desirable properties, such as flexi- 
chemicals and solutions is greater than that of any bility, moisture impenetrability, water-proofness 


plastic that has come within the knowledge of Dow 
technicians. It has greater resistance also than most 
of the metals. 

These facts have been established by actual labo- 
ratory tests. Dow technicians have examined the 
behavior of Saran in contact with a host of chemi- 
cal agents for long periods and its reactions are 
known. If you have a problem in chemical resist- 


STYRON .. 
sheet. 


DOW PLASTICS INCLUDE "OCF -- 


SARAN .. 


and non-flammability. These properties make it a 
thoroughly practical plastic for the manufacturers 
of flexible tubing and molded atofhizers (illustrated 
here) as well as such varied products as black 
pipe, colorful enduring fabrics, rope, window 
screen and thin moisture-proof film. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia + Washington + Cleveland + St. Lovis « Chicago 
Houston + Son Francisco + Seattle «+ Los Angeles 


for fabricators producing moldings, extrusions, rod, 


for fabricators producing moldings, extrusions, coat- 
ings; available also as Ethocel Sheeting. 


. for fabricators producing moldings, extrusions, pipe, 


tubing, sheet; available also as Saran Film. 


Write for the New Dow Booklet “A Practical Approach te Plastics.” 
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ABLE TO INDUSTRY AND VICTORY 





shown in Fig. 8, the two holes into which the inserts have 
been assembled are lined up with the two pins in the knock- 
out assembly. Depression of a foot lever actuates this unit 
and the two fire-fighting horns are raised about an inch. 
The plastic parts then are withdrawn by hand (Fig. 9), 
and the threaded pins inserted in a vise where they are 
unscrewed from the molded-in inserts (Fig. 10). 

Difficulties similar to those encountered in the molding 
of the horn were experienced with a phenolic holder for 
a paper sundae dish. In this piece which is molded vertically 
in a single-cavity mold it was found to be impossible to 
fill out the thick section to any appreciable extent. The 
material always seemed to set up in the thin neck before it 
had completely filled out the bottom section. Although 
this was a prewar job the company remembered the difficulty 
it had in molding the dish and decided to see what would 
happen if the oscillator was used for preheating the 120 grams 
of phenolic material which make up the preforms. With 
the mold temperature at 320° F., the dishes were molded so 
successfully through the use of the high-frequency oscillator 
that no difficulty is anticipated when material and labor 
again become available. The high-frequency preheating 
cut the curing time from 5 to 2'/,; min. with no apparent 
dilatory effects. No light pieces were molded, and it would 
appear that the production of this piece would have no 
“‘molder's’’ rejects. 

Once again the advantages of high-frequency heat have 
been demonstrated. Experience with the molding of the 
CO, horn shows that fragile pins and long thin force plugs 
can be successfully engineered in molds when an oscillator is 
employed. Experiments also indicate that material will flow 
so freely after being preheated by the high-frequency oscil- 
lator that it will fill out such tough molding jobs as the 
sundae dish holder. And it has been demonstrated again 
that with this type of preheating of the material curing time 
is reduced with the same mold temperature and similar or 
lower acetone extractables. 


Credits— Material: Bakelite. Molded by Universal Plastics 
Corp., for C-O-Two Fire Equip. Co. 





Remote reading compass 


(Continued from page 108) consists of 5 molded parts. 
The 3 large pieces shown in Fig. 1 are made of a special 
woodflour material m@dified by an asbestos filler so as to 
resist the action of the compass liquid. The 2 rings are 
molded of standard Navy specification woodflour phenolic. 

All 3 of the large transmitting parts are run in single- 
cavity, semi-automatic molds in order to achieve the di- 
mensional accuracy required. The die for the base of the 
transmitting unit is shown in Fig. 3. On one of the large 
pieces the center boss is held to within + .002 in. in diameter. 
The keyway in the same boss is allowed no more than a half 
degree maximum rotational tolerance with a + .005 in. width. 
The demands of accuracy on each of these larger pieces holds 
the production rate to about 120 per day. 

Approximately 1000 of the small webbed rings shown in 
Fig. 1 are produced in one day in each 4-cavity mold. On this 
part the mold is held to .001 to * .005in. on the inside of 
the diameter of the spokes and * .002 in. on the inside of the 
outer projection. The other small ring must be within a total 
flat tolerance of .002. To achieve the absolutely clean finish 
on the inside which is required of this part, a diamond tool 


finishing operation is necessary. Made in a 7-cavity mold 
the ring is produced at a rate of about 1500 units a day 

Experience has proved the plastic case to have severa 
advantages over the one made of aluminum. The present 
phenolic housing weighs 1.93 lb. compared to the metal cas: 
which weighed approximately 2.5 pounds. This is a tre 
mendously important factor in an aircraft application. I: 
addition, the plastic case can be made to proper dimension 
thereby eliminating any machine operations—a saving of 
about 14 man-hours per unit. Furthermore the cost of tools 
and fixtures required for the machining of metallic cases ap 
proximates $4000 compared to a mold cost of about $2000 


Credits—Material: Bakelite. Molded by Boonton Molding Co 
or Eclipse-Pioneer Div., Bendix Aviation Corp. 





Lacquer-type fabric coatings 


(Continued from page 95) 30 in. of water and freedom 
from cracking at 20° F. 

Navy bedding bag.—This product employs a sateen fabric 
with a polyvinyl chloride coating and is used as a covering 
for mattresses or, during the day, for storage of miscellaneous 
garments. It is the object of this equipment to offer as much 
protection as possible against sparks and incendiary fragments 
which would readily ignite bedding and loose garments. As 
a result of the rough handling to which it is subjected over a 
wide range of temperatures, flex requirements of the film are 
an additional important property. The achievement of 
resistance to cracking together with adequate fire resistance 
involves a well-balanced formulation. 

Other fire-resistant products include light-weight coated 
sheetings used as a covering for quilted pads in the lining 
of plane cabins, life preserver covers and fire resistant up- 
holstery material discussed elsewhere in this article. 

Life preserver cover—This product is used as a fireproof 
and waterproof cover for the kapok pillows constituting a 
part of the life preserver jackets worn over outer clothing on 
board ship. In place of stitching, the edges of this bag-like 
cover are heat-sealed, making a water-tight seam. This is 
made possible by coating one side of the fabric with a suitable 
thermoplastic composition. The other surface of the double- 
coated fabric involves a heat-resistant coating which will 
not adhere to the die during the heat-sealing operation. 
Hydrostatic requirements not only apply to the initial coated 
fabric, but also to the material after the heat-sealed seam 
has been partially pulled apart, due to the fact that re- 
sistance to penetration of water, after the garment undergoes 
strain of service for several days, is vitally important. 

Dye “pouch material—Another application of a coated 
product capable of being heat-sealed is the dye pouch carried 
as part of pilots’ equipment. In service this package is 
ripped open and the orange-yellow dye thrown on the water 
where it spreads rapidly. The result is a contrasting color 
highly visible when viewed from a plane. Because the seal 
of the package holding the dye must be waterproof, the heat- 
sealing operation involves a good bond of uniform adhesion 
free from pinholes. For this product a double-coated sheet- 
ing isemployed with a polyvinyl chloride resin coating. The 
material's fabrication into a dye pouch involves the same 
problems as in the case of the life preserver cover. Heat 
sealing also is involved as part of the fabrication of Army 
raincoat material and the parachute medical packet. 

Upholstery material—Requirements for military truck 
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JOSEPH P. DAVIS, President 


announces 
that after January 1, 1944 


THE INSEL CO. 
Arlington, N. J. . . . Established 1916 


will be known as the 


JOSEPH DAVIS PLASTICS CO. 


with no change in management 


THE GROWTH OF OUR BUSINESS HAS BEEN THE RESULT 
OF THE PLEASANT BUSINESS RELATIONSHIP EXISTING 
WITH OUR CUSTOMERS. WE WISH TO THANK THEM 
AND HOPE TO CONTINUE TO SERVE THEM, AND THOSE 
NEW ONES WE MAY ACQUIRE IN THE FUTURE AS WE 
HAVE IN THE PAST. 





idee PLASTICS 


If you are planning to build a machine, or remodel your product, 


why not consider PLASTICS? 


A number of parts can be made out of transparent or colored 
materials shaped into the most intricate forms to suit your problem. 



















Cellulose Acetate, Ethyl Cellulose, Vinylite, 
and Nitro-cellulose furnished in 


RODS, TUBES, and SHEETS 
Extruded Shapes 


Injection Molded Parts 


Our Engineers and Chemists invite your inquiries 


JOSEPH DAVIS PLASTICS CO. 


ARLINGTON, N. J. 
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upholstery are quite similar to those of heavy-duty com- 

mercial material. Due to the restrictions on rubber, polyviny! 
chloride resin coatings are finding increased use for this type 
of coated fabric product. Generally a cotton sateen or 
broken twill is used as the base fabric with a weight of coat- 
ing approximately 10 oz. per sq. yd. For this application 
the strength of the fabric is an important requisite. The 
requirements of coating involve special consideration of 
anchorage as well as flex characteristics, particularly at low 
temperature. Where desired, this type of material also can 
be supplied as a fire-resistant product—of increasing im- 
portance for marine and aeronautical use. 

Kit covers—For various applications in which a rugged 
product is required as in the covering of tool kits or first-aid 
kits, double-texture fabric constructions have been employed. 
These involve various types of combining media jncluding 
plasticized pyroxylin, polyvinyl butyral and polyvinyl] chlo- 
ride resins. Of course, combining strength is an important 
requisite, and the composition is so formulated as to result 
in a finished product of desired pliability. As a rule a light 
water-proofing coating is applied to the outside fabric as a 
matter of protection. Double-texture construction also is 
employed for such things as parkas and raincoats. 

Aeronautical products.—The covering of certain parts of 
airplane surfaces (ailerons, tabs, wings, rudders, etc.) fre- 
quently consist of fabric treated with a cellulose derivative 
coating to give impermeability to air, tautness and durability. 
In applying these surface treatments to fabric following 
assembly, the conventional practice has been to brush on the 
first coats. This is followed by a spraying treatment until 
the desired film is realized. The operation is relatively slow 
due to intermittent periods of drying and to the time re- 
quired for brushing and sanding. In addition, loss of solvent 
is appreciable. 

Early attempts to use a predoped fabric resulted in a 
relatively stiff material which was extremely difficult to 
tailor into the desired shapes and fit over the airframe. A 
new development in this field has been that of a predoped 
fabric having a discontinuous film which possesses pliability 
and stretch little different from that of the uncoated fabric. 
This predoped fabric can be tailored and satisfactorily applied 
in the usual manner. Subsequently, when it is sprayed, 
tautness and anchorage in the desired degree are achieved. 
No brushing of the first coat is required with this material 
which can be sprayed directly with standard dopes. The 
greater smoothness realized with the predoped fabric also 
eliminates practically all sanding operations which are 
necessary with the use of untreated cloth. 

In addition to its application over open structure frame- 
work, this predoped fabric is proving advantageous for 
covering solid plywood surfaces such as glider wings. In 
this latter case, instead of tailoring and sewing to a given 
pattern, the predoped fabric is adhered to a previously sprayed 
plywood surface in a manner similar to that by which wall- 
paper is applied. Once adhered to the plywood surface, it is 
sprayed with additional dope to realize the desired finish 
and color, This type of predoped fabric employs the stand- 
ard cellulose derivative coatings corresponding to those 
regularly used on untreated cloth and conforming to standard 
Army and Navy specifications. Actual field tests have in- 
dicated satisfactory performances after nine months’ service. 


Conclusion 


In conclusion it may be mentioned that in practical manu- 
facture of these coated fabric products, rigid control is 
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necessary not only in the case of the various resins and 
plasticizers employed but also with the finished coated ma 
terial. This fact has involved new types of testing equip 
ment—particularly as regards low temperature in the range 
of 0° F. to —60° F. Exposure and service tests of new 
materials afford additional means of realizing improvement 
in the interest of the better adaptation of these products to 
the particular requirements of military use. 
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Plastics in aviation 


(Continued from page 103) and probably designed along 
conventional lines. 

Plans are now underway for establishing flying and aero- 
mechanics as a “‘must’’ in high school and college educational 
systems. We must, for our own defense, set up a system 
which will guarantee a steady supply of trained pilots. To 
fit into this picture, planes must be in the low-priced class. 
This is well within the realm of possibility for standardization 
and mass production can do for aircraft what they did for the 
automotive industry. 

It has often been stated that the miracles of today are the 
commonplaces of tomorrow and this is especially true in the 
aircraft field. With the establishment of proper ground facili- 
ties, the businessmen of tomorrow will fly to their offices and 
appointments. * Doctors will be able to cover vast areas of 
ranch and farm country, and ranchers themselves will be 
able to cover in a few hours distances that formerly required 
days of travel. 

The helicopter, when fully developed, will fill the void 
that now exists between the airplane and the automobile. 
A flying machine that can fly forward, backward or sideways, 
hover stationary over a given point, or take off and land 
vertically provides the answer to flying from farm to town on 
the part of the farmer, or from home to business on the part 
of the commuter. 

Helicopters for use in fire and insect control, by the Coast 
Guard in rescue operations, and by the commercial fisherman 
and those employed in similar industries, do not have to cater 
to public demand to be salable. A great many established 
helicopter routes have already been applied for and postal 
services and transportation industries plan to use the heli- 
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aad OW CAN I BE SURE to get the right molder for my 

noes plastic job? How can I be certain that he will 

sad produce it to my complete satisfaction? 

me Those are mighty important questions, for your 

mag choice of a custom molder can literally mean make or 

ci break. The success of your product may well hinge 

= upon his engineering and production ability. Fortu- 

02 nately, you'll find more than one who can meet every 
requirement, for there are several top-notch plastic 
molders in the country. 

But...when you're ready to make a choice... be sure 

to get the answers to these questions: 

ng 1. Has he broad prewar experience, or is he a “war-baby” ? 
2. Does he provide a complete service, assuming undivided 

# responsibility for designing, mold making, molding, and 

al finishing? 

3. Are these services within his own organization—coordi- 

* nated under a single engineering and operating group? 

n 4. Can he provide the method best suited to your job, 

. whether it be injection, compression, or transfer molding? 
5. Has he the correct size and type of press to handle your 

eff job most efficiently and economically? 

e 6. Does he have a reputation for doing even the toughest 

? jobs well and making on-time deliveries? 

; If he can answer all of these questions in the affirmative 

A ... you're safe. Give him the job. 

i Speaking for ourselves...we’d like to have you ask 
us these questions... with no obligation on your part. 

l 
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copter for feeder systems into main trunk lines. These feeder 
systems alone can bring postal and cargo service within the 
reach of every locality in the country. 

Distances between home and place of business will become 
less important, many commodities will become available 
within a matter of hours to all parts of the country or as, a 
matter of fact, to all parts of the world. Your own back yard 
will be your landing field and the distance you travel will de- 
pend upon how much gasoline you can afford to buy. 

Our planes will span the oceans and will carry commerce to 
all parts of the world. Natural boundaries will cease to re- 
strict our travels, and our skies will be filled with the traffic 
of peacetime. Imagine traveling from Washington to London 
in ten hours for under $100. Fantastic, you say? Not at all. 
One of our leading airlines has actually taken steps to make 
this a possibility. 

It must be pointed out that the extensive development of 
air travel and commerce will not work severe hardship on the 
ocean liner and cargo ship. It is to be expected that only goods 
too perishable to be shipped by ocean freight or merchandise 
needed immediately will be shipped by air. The specd of 
air travel should not materially reduce normal ocean travel! 
and commerce but instead will broaden definitely our over-all 
world commerce. 

Although some of our military aircraft can be converted 
to handle passenger ‘and cargo requirements, we must also 
have large numbers of cargo planes designed around shippers’ 
needs and with costs per ton, per mile and per hour in mind. 

Where do plastics fit into this picture? The answer is 
quite simple. In postwar cargo aircraft we will utilize the 
light weight, speed of production, high strength and electrical 
characteristics of plastics in many functional parts. For 
civilian aircraft we must add low cost, color possibilities and 
design for eye appeal. The two latter points will be just as 
important to the civilian aircraft industry as they were in the 
automotive field. In the immediate future metal assemblies 
will be used for most primary structural parts and plastics for 
many secondary applications and functional parts. Some 
combinations of plywood, thermosetting copolymer resins 
and laminates will be used, and it is expected that some of the 
new plastics in combination with high strength papers, fabrics 
and glass cloth may go far in utilizing the best characteristics 
of plastics for airplane parts. 

Here are a few predictions regarding the civilian aircraft 
of the future. It will probably be of the helicopter type or a 
variation of this general design. The fuselage will be molded 
in two halves, either of plastic-bonded plywood and fabric 
or of thermosetting copolymer resins, reinforced with a suit- 
able fabric or fiber. Fairings will be made of formed plastic 
and all low-pressure piping will be of extruded plastic tubing. 
Control systems will utilize plastics in fairleads and pulleys 
and the control panel will be one single molding. 

The use of transparent resins will provide for a completely 
transparent compartment having at least 80 percent vision. 
Wings and tail assemblies, if of a conventional type, will be 
of plywood, phenolic or thermosetting copolymer laminates. 
Bulkheads and seats will be of single pressing laminates and 
the fittings for many of their parts will combine both metal 
and plastics. 

In electrical systems, no radical change over present uses is 
expected. Battery cases will be of polystyrene, insulation 
will be provided by the vinyl groups and most of the electrical 
applications will be of melamine resins or phenolic-based ma- 
terial. Instrument dials and radio parts will be plastic, 
probably polystyrene or phenolic resins. Flooring and rein- 
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forcing strips will be high strength paper and phenolic com- 
binations or fabric and resinous-based materials. 

The interior of the plane will be much like the automobile 
of today with the accent on comfort and color. Here we wi'! 
find molded acetate window frames contrasting in color wit): 
the cellulose acetate rayon fabric upholstery. The seats may 
be covered with vinyl coated fabrics or woven of extruded 
strips which will wear considerably better than high grade 
leather. The controls will be of plastics, probably cellulose 
acetate, polystyrene or ethyl cellulose and knobs and escut 
cheons will be molded as well. One could go on indefinitel 
for the possibilities are governed only by the imaginatio: 
and ingenuity of man. 

When will all this come about? The answer to that i 
simple, for it has already come about. It is not a far cry fron 
the bomber of today to the family car of the air of the post 
war period. Test data on many of these plastic applications 
are complete and the parts are in use at the present time 
Others have been tested and are on the drawing boards o1 
the aircraft industry. It would not be correct to say that we 
will have an all-plasfic airplane in the future but the plastics 
industry certainly can and must play an important part in 
postwar aircraft planning. 

Although much has been accomplished in the use of plas 
tics in secondary structural parts, there is still a long way to 
go in using them for primary structures. We need stronger 
and lighter resins, resins with greater toughness and stability. 
We must realize that the war has been responsible for far- 
reaching technical advances in both plastics and aircraft 
which would normally have taken many years of peacetime 
endeavor to equal. We must be prepared to take advantage 
of the many developments in the plastics field and by con- 
tact with the aircraft designers assure ourselves of their incor- 
poration in postwar design. We must also be prepared to 
transfer these wartime applications to peacetime aircraft. 





Production of resins, 1942 


(Continued from page 132) and naphthalene. Shortage 
of raw materials and allocation of them principally to 
military and essential civilian uses account for the decrease in 
output of some of the products. 

The production of miscellaneous coal-tar products increased 
from 156 million pounds in 1941 to 228 million in 1942, 
principally because of an increase in the output of plasticizers 
and photographic chemicals. The output of non-coal-tar 
miscellaneous chemicals rose from 4.9 billion pounds in 1941 
to the all-time peak of 7 billion in 1942. The large increase 
was due, in a considerable measure, to their use in the expand- 
ing manufacture of plasticizers, synthetic rubber, synthetic 
fibers, resins, and in solvents. Approximately 59 million 
pounds of synthetic rubber were produced in 1942; the sales 
value per pound was 60 cents. 

Strict classification of these products according to coal-tar 
or non-coal-tar origin is no longer possible because a con- 
siderable number of identical products are now obtained from 
both sources. Compounds of coal-tar origin are generally 
cyclic in nature. In conformity with general industrial prac- 
tices and with practices prevalent in the chemical literature, 
cyclic (benzenoid) compounds are classified in this report as 
coal-tar products, and non-cyclic (aliphatic) compounds are 
classified as non-coal-tar products, regardless of origin. A 
few special carbocyclic compounds are listed among the non- 
coal-tar products. 
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Advances in plastics, 1943 


(Continued from page 126) Studies of the behavior of 
urea-formaldehyde molding compounds under various curing 
and conditioning treatments were reported.” *' Chemical'** 
and physical'* properties of laminates were discussed. A re 
view of the strength and optical qualities of cast methy! 
methacrylate sheet plastic was published.™* Other topics 
considered by various authors included mechanical strength 
at’ low temperatures," ignition points," electrical proper 
ties,” and toughness. 

Three noteworthy guides to identification of plastics a; 
peared in the literature during 1943. Two of these pertained 
to resins used in commercial molding compounds™: ™ and 
the third was concerned with plywood glues." 

Committee D-20 on Plastics of the American Society for 
Testing Materials completed action on a record number of 
testing methods and specifications for plastics. Six new 
tentative methods of test were adopted and six others were 
advanced to the status of standard methods, Sixteen speci- 
fications for plastic materials were prepared by Committee 
D-20 and approved by the Society during the year. These 
covered phenolic, urea, melamine, styrene, vinyl chloride 
acetate, vinylidene chloride, cellulose acetate and cellulose 
acetate butyrate molding compounds; cellulose nitrate, cast 
methacrylate, vinyl chioride-acetate, and laminated thermo 
setting sheets, rods and tubes; and nonrigid vinyl chloride, 
vinyl chloride-acetate, vinyl butyral and ethyl cellulose 
plastics. 
fications was undertaken by this committee during the year 


Books 


This review of advances in plastics during 1943 would not 


Development of other testing methods and speci 


be complete without mention of several excellent contribu 
tions in book form to the technical and trade literature 
The Plastic Materials Manufacturers’ Association issued a 
compilation of technical data on plastic materials.“? The 
Society of the Plastics Industry prepared bulletins dealing 
with assembly gluing™*® and extruded plastics." The Ameri 
can Society for Testing Materials brought together in one 
booklet all of the specifications and testing methods developed 
by the Society for users and manufacturers of plastics. 
Two further additions were made to the American literature 
on the chemistry of high polymers.'*: 
alliance between agriculture and industry as typified by the 
use of raw materials from the farm and forest in the manu 
facture of plastics was reviewed in a nontechnical vein.™ 
A comprehensive reference work concerned with the physical 
and chemical properties of plastics and their production, 
fabrication and application was published.” At the close 
of the year another edition of the well-known Plastics Catalog 
appeared with its scope expanded by new articles and charts 
covering all phases of the plastics industry.” 


The growing 
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“New Application of Hieatronic Molding,” Mopern Prastics 2/ 
106-107 (Nov. 1943). 

***Transfer Molding of Phenolic Material,” py C. A. Norris, MopeRn 
Piastics 20, 73-78 (Apr. 1943). 

“* “Hydraulics in Transfer Molding,” by G. W. DeBell, Mopgern Pras 
tres 20, 88-89, 148, 150 (June 1943). 

“Design Suggestions for Molded Phenolics," by Mark Maxwell, 
Moperen Prastics 20, 90-93, 132, 134, 136 (June 1943). 

* “Standard Tolerances of Phenolic and Urea Moldings,’’ by M. Freund, M, 
British Plastics 14, 683, 686 (Apr. 1943). Please turn to page 180) 
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: | DISSTON 
4 PIASTIRON 


for better Plastic 



















ELECTRICAL PRODUCTS 


by the Peerless Process 







Mark flat or cylindrical plastic parts with 
identifying numerals or lettering . . . with 
decorative designs or trademarks 

quickly and economically. 









The Peerless method engraves the de- 
sign into the plastic surface and transfers 
the color from a convenient roll of Peerless 
Marking Foil . . . all in the same fast press 
operation. Slow, old-fashioned engraving 
and filling-in methods are eliminated. 










There are no restrictions on Disston 






Plastiron—a high quality electric furnace 







steel of very low carbon content. 







Consider these outstanding advantages: 






The Peerless Process is ideal for pro- 
ducing plastic name and instruction plates 
and for striking in identification lettering 
on finished plates. On suitable priorities 
we can furnish Peerless Marking Presses to e Produces unusually smooth cavities 
meet any requirement. 






e Thoroughly clean and uniformly 






sound 







e Will withstand extreme hobbing 





If your present needs do not justify 







your own installation, our War Contract © Cathorizes evenly 
Division can arrange to do the work for 
you. Write today for full information. Ideal for difficult shapes 






Peerless Roll Leaf Co., Inc., 4515 New York 
Avenue, Union City, N. J. Branches in 


Chicago and Boston. COOPERATION ON PRESENT OPERATIONS 
AND FUTURE PLANS... 


Disston metallurgists and engineers 
will be glad to help you in applying 


Plastiron to present practice—and to 




















| assist in postwar planning. Write fully to 
Henry Disston & Sons, Inc., 134 Tacony, 
MARKING MACHINES « MARKING FOIL | Philadelphia 35, Pa., U.S. A. 












* Standard Tolerances,” by M. Freund, British Plastics 15, 204-208, 
210, 212 (Sept. 1943). 

*” “Machining Laminated Phenolic Plastics,”” by F. P. Hunsicker, Ma- 
chinery 49, 197-200 (Dec. 1942). 

*' “Machining Laminated Phenolics,” by E. L. Wolfe, Moprrw PLastics 
20, 92-03, 134, 136, 188 (May 1943). 

** “Sealing by Electronics," Modern Packaging 16, 78, 110 (July 1943). 


Aircraft 


“Low Pressure Laminates for Aircraft,"’ by Powel Crosley I1I, Mop- 
wen Prastics 20, 54-55, 148 (Jan. 1943). 

“Plastics and Their Application to Aircraft Construction,”’ by J. T 
Zhibitesky, J. Royal Aeronautical Soc. 47, 138-143 (May 1943). 

“ “Aircraft Applications of Plastics,” by C.L. Fell, Mopern Prastics 
20, 89-90, 128 (July 1943). 

“ “Engineering Aspects of Plastics," by Henry Sang, Aero Digest 43, 
163-165 (Aug. 1943). 
» © “Aircraft Design Considerations,”" by H. R. Gordon, Mopern PLas- 
tics 2/, 101-110, 148, 150, 152 (Sept. 1943). 

* “Industrial Applications of Phenolic Resins,” Mopern Pvastics 2/, 
84-88, 166, 168 (Nov. 1943). 

” “Pormvar Bonds for Airscrews,"’ Plastics 6, 425-427 (Dec. 1942) 

© “Impact-Resistant Aircraft Windshields,"’ by G. L. Pigman, Mopern 
Priastics 20, 107, 150, 152 (Mar. 1943). 

* ‘New Windshield Developments,” by A. L. Morse, S. A. E. Journal 5/, 
280-203, 304 (Aug. 1943). 

“ “An Aircraft Double Windshield,"’ by R. L. McBrien, 5S. A. E. Journal 
51, 350-355 (Oct. 1943). 

* “Transparent Enclosures in Aircraft,"” by O. E. Brown and W. H. 
Arata, Jr., Mopuan Prastics 2/, 89-93, 140 (Oct. 1943). 

“ “Boxes for Bullets,” by C. G. Trimbach, Mopern Prasrics 20, 59-61 
(May 1943). 

*“Unilimited Revolutions for Gun Turrets,""” Mopern Prastics 20, 
85-87 (June 1943). 

* “Keep Your Engine Dry,” Moogern Prastics 20, 89-91, 152 (May 
1943). 

* “Engines Have Brains,”’ Mopern Pviastics 20, 51-54, 138 (July 1943) 

* “Booster Coil Housing,"” Mopexn Piastics 2/, 96-97, 144 (Sept. 1943). 

* Transport Plane Mast,’’ Mopern Prastics 20, 57-58 (July 1943) 

” “Jettison Tanks for Ferry Service,"" Mopern Prastics 2/, 75-77, 156 
(Sept. 1943). 

™ “No Blowouts for Barrage Balloons,” Mopern Piastics 2/, 69-71 
(Oct. 1943). 

™ “Vertical Speed Indicator,” Mopern Prastrics 2/, 100, 148 (Oct 
1943) 

™ The Mustang's Bomb Rack,”” by Ken West, Mopsern Prastics 2/, 
75-77, 170 (Nov. 1943). 

™ “Fittings for the Thunderbolt,"" Mopern Prastics 20, 72-73 (June 
1943). 

™% Laminated Aircraft Sub-Assemblies,""’ Mopern Prastics 2/, 81-82, 
144 (Sept. 1943). 

™“Drop-Hammer and Hydraulic Press Punches,” Mopoern PLastics 
20, 68-69, 130, 132 (Feb. 1943). 

"**Thermoplastics for Aircraft Tools,” by J. M. Church, Mopern 
Priastics 20, 74-75, 140 (May 1943). 

™ “Liquid Phenolic Resins for Tooling,”’ by K. J. Leeg, Mopern Pras 
tres 20, 65-66, 134 (July 1943). 

"Tubing and Tube Fittings,”” by Wm. M. White, Mopeen Prasrtics 
20, 65-67, 150 (Aug. 1943). 

* “Plastics Technical Committees in the U. S.,""° Mopern Prastics 20 
105-106, 144, 146, 148 (Aug. 1943). 


Plywood 


*! “Aircraft from West Coast Timberlands,’ by C. E. Rozema, Mopern 
Prastics 20, 68-69, 134, 136 (Jan. 1943). 

"Plywood in Aircraft Construction,” by G. A. Allward, Mechanical 
Engineering 65, 14-16 (Jan. 1943). 

% “Problems in the Use of Plywood in Aircraft Construction,” by Alex 
ander Klemin, Mechanical Engineering 65, 105-109 (Feb. 1943) 

™ “Molded Plastic-Bonded Veneers and Wood in Aircraft Construction,’ 
by R. J. Nebesar, Mechanical Engineering 65, 197-201 (Mar. 1943); Mop 
eRN Piastics 20, 83-86, 116 (Feb. 1943) 

= “New War Planes for the United Nations,"’ Mopern Prastics 20, 
61-69, 152, 154 (Mar. 1943). 

™ “Gliders from the Wolverine State,"’ Mopern Piastics 20, 62-66, 128 
(Apr. 1943). 

A “Problems in Wood Aircraft,’ by I. C. Peterson, S. A. E. Journal 5/, 
369-380 (Oct. 1943) 

© “Problems Affecting the Use of Wood in Aircraft,” R. W. Hess, Me- 
chanical Engineering 65, 653-656, 660 (Sept. 1943) 

® “Molded Shell Construction in Plywood,"’ by Alexander Klemin, Aero 
Digest 42, 148, 158, 160, 256-257 (Jan. 1943). 

* “Seaplane Floats Go to War,”’ Mopern Prastics 20, 84 (June 1943) 

* “Plywood Refrigerator Cars,’ Railway Mechanical Eng. //7, 352, 355 
(Aug. 1943). 

* “Resin-Bonded Plywood Tubing,"’ Mopern Prastics 2/, 81-82, 142 
(Oct. 1943). 
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%? “Progress in Aircraft Plywood,”’ by T. D. Perry, Aeronautica Engi- 
neering Review 2, 7-16 (Feb. 1943). 

* “Use of Glue in Aircraft Construction,” by J. T. Stephan, Aviation 4 
132-133, 311-320 (Mar. 1943). 

“Effects of Fire-Retardant Chemicals on Glues Used in Plywood 
Manufacture,"’ by J. M. Black, Dept. Agriculture, Forest Service Report 
No. R 1427, 25 pp. (Mar. 1943). 

* “Waterproof Glues,” by A. G. Knight, Wood 7, 109-112 (1942) 

“The Tegowiro Process,’ British Plastics /4, 538, 540 (Feb. 1943) 

" “Flexible Pressure in Veneer and Plywood Work,” by T. D. Perry, 
Mechanical Engineering 65, 417-424 (June 1943); Mopern Prastics 2 
73-77, 130, 132, 134 (Aug. 1943). 

* “High-Frequency Gluing of Resins,” by W. Godfrey and P. H. Bi 
huber, Mopern Prastics 2/, 89-93, 154, 156 (Sept. 1943). 

* “Finishes for Plywood in the Aircraft Industry,’ by R. B. Andersor 
Mechanical Engineering 65, 506-510 (July 1943). 

“Behavior of Plywood under Repeated Stresses,"" A. G. H. Dietz and 
H. Grinsfelder, Trans. A.S.M.E. 65, 187-191 (Apr. 1943) 

wi “Creep in Aircraft Plywood,”’ by J. Delmonte and E. Watkins, Aero 
Digest 43, 306-307, 365 (July 1943) 

#2 “Delamination Tests of Plywood and a Proposed Specification,”’ b 
C. W. Muhlenbruch, Trans. A.S.M.E. 65, 723-726 (Oct. 1943). 


War applications 


“Ordnance Applications of Plastics,”"” by E. T. McBride, Mopern 
Prastics 20, 62, 134 (Feb. 1943) 

1% “Plastics in the Quartermaster Corps,” Edwin L. Hobson, Mopern 
Prastics 20, 65 (June 1943). 

‘Automotive Techniques in War,’"’ Mopgern Prastics 2/ 
150-152 (Oct. 1943) 

“Importance of Ethyl Cellulose,” by M. Demarest, W. P. Moeller 
and B. E. Cash, Mopern Prastics 2/, 101-103, 162, 164 (Nov. 1943) 

7 “Producing Trench Mortar Shel! Fuzes,”” by W. S. Larson, MopERN 
Prastics 20, 71-73, 146 (Jan. 1943). 

8 “Molding a Bomb Recorder Frame,"” Mopern Prasrics 20, 75-76 
(Jan. 1943) 

™ “Molded Parts for Civilian Gas Mask,"’ Mopern Pvastics 20, 63-67 
128, 130 (Feb. 1943) 

1” “Snake Bite Kit,"” Mopern Priastics 20, 74-75, 114, 116 (Feb. 1943 

1 “Birth of an Army Canteen,”"’ Mopern Prastics 20, 71-73 (Mar. 1943 

2 “Wind-Up of the Helmet,"’ Mopern Prastics 20, 49-52, 152, 154 
(Apr. 1943) 

13 ‘Labels for Leathernecks,""” Mopern Prastics 20, 57-58, 130, 132 
(Apr. 1943) 

14 “*Pasteners for Army Insignia,"”’ Mopern Piastics 2/, 86 (Oct. 1943) 

16 “Plastic Hand Grenade and Fuze Mopern Prastics 20, 66-67 
(June 1943) 

18 “Army Foot Tubs,’ by Lee T. Bordner, Mopern Prastics 20, 82-83 
140, 142, 144 (June 1943) 

1? “‘Down-East Handwheels for Destroyers,”’ by W. E. Parsons, MopgRNn 
Prastics 20, 61, 138, 140 (Aug. 1943) 

i4“*Navy Training Bayonet,"’” Mopern Prastics 2/, 70 
1943). 

1% “Signal Corps Microphone," Mopern Priastics 2/, 72-73 (Sept. 1943) 

1” “*The New Army Bugle,”’ Mopern Pasties 2/, 86-87, 142 (Sept. 1943 

181 “Eyes of the Tank,"’ Mopern Priastics 2/, 75-77 (Oct. 1943 

122 “*Resin-Bonded Marine Bearings,”" Mopern Pr rastics 2/, 78-79 
(Nov. 1943) 

133 “Carrying Cases for Binoculars,’ by W. R. Bailey, Mopern PLastics 
21, 75-77 (Dec. 1943) 

'% “Replacements for Rubber-Coated Fabrics,"" by A. F. Schildhauer 
Mopern Pvastics 2/, 89-91, 164 (Nov. 1943). Cf. also ‘““Lacquer-Type 
Fabric Coatings,”” by Dorman McBurney, Mopern Prastics 2/, 93-95 
(Jan. 1944) 

1% “‘SPeel Shell Case Coating,”” Mopern Piastics 2/, 74, 156, 158 (Sept 
1943) 

1% ‘New Coatings Specifications Save Raw Materials,’ by A. I. Totten 


72-74 


44 (Sept 


Jr., Chemical and Engineering News 2/, 370-372 (Mar. 25, 1943 


Applications 


i”? “Extruded Saran Pipe for Industrial Plants,’ Mopeen Prastics 20 
60, 132 (Jan. 1943) 

1% “Modern Plumbing Fixtures,""” Mopern Prastics 20, 84, 136 (Mar 
1943) 

i” “FPHA to Use Plastic Tubing,’ Architectural Record 93, 80, 94 
(June 1943) 

1” “Use of Saran for Water Pipes in Buildings and for Service Lines,’ 
by F. M. Dawson and A. A. Kalinske, J. Am. Water Works Assoc. 35 
1058-1064 (Aug. 1943). 

8! “Polyvinylidene Chloride as a Moistureproof Film Material,’ by E. E 
Halls, Plastics 7, 74-80 (Feb. 1943). 

42 “Permeability of Transparent Wrappings,”’ by C. R. Oswin, J. Soc 
Chem. Ind. 62, 45-48 (Apr. 1943). 

13 “Synthetic Flexible Insulation,’ by A. M. Ross, General Electric 
Review 46, 212-218 (Apr. 1943). 

i “Substitutes for Sole Leather,” by W. Gallay, J. Am. Leather Chem 
Assoc. 38, 250-255 (July 1943). (Please turn to page 182) 
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The Characteristic Design of The 

Carver Laboratory Press is well 

known. The Press and certain of 

the accessories are also patented. 

Now in use throughout the Plastic 

Industries. Prompt Deliveries on 
Priorities 


io 


FRED S. CARVER 


HYDRAULIC EQUIPMENT 
343 HUDSON STREET NEW YORK 14, N. Y. 




















HOLTITE 
—Phillips— 
RECESSED HEAD 
SCREWS & BOLTS 













Yes, HOLTITE- My Ti 
| Phillips Screws and | 
Bolts cut assembly time an 
average of 50°% with a comparable saving 
in cost. Now the accepted, time-proven 
fastening practise in all plants striving for 
smooth, uninterrupted production, these 
modern recessed head screws and bolts 
provide many additional advantages and 
improvements. Power drivers can be used on more jobs 
. Pilot holes eliminated for stronger fastening . . . Easy 
driving in difficult positions and angles . . . Fewer screws 
required, or smaller sizes used on same operation. Other 
definite advantages are obtained from HOLTITE-Phillips 


fastenings to improve your assembly and speed produc- 
tion. Specify HOLTITE on your next order. 






With complete 
equipment and facil- 
ities for producing 
Special parts and 
fastenings, we can 
efficiently meet any 
requirement, exact 
to specifications. 
Send blueprint, spec- 


ifications or sample. 


CONTINENTAL 


SCREW COMPANY 
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‘* “Demineralizing Solutions by a Two-Step lom Exchange Process,”’ by 
H. L. Tiger and S. Sussman, Industrial and Engineering Chemistry 35, 
186-192 (Feb. 1943). 

1% “Purified Mineral-Free Water for Pharmaceutical Purposes,”” by J. W. 
EB. Harrisson, R. J. Myers, and D. S. Herr, J. A. Pharmaceutical Assoc., 
Sei. Ed. 32, 121-128 (May 1943). 

“Polyvinyl Acetate Adhesives,” by E. E. Halls, Plastics 6, 431-435 
(Dec. 19423. 

i “ Joining Light Alloys with Adhesives,” Plastics 7, 216-218 (May 1943). 

* “Plastics in Medicine,” Scientific American 169, 22 (July 1943). 

1®@ “Thermosetting Printing Plates,"" Mopexn Piastics 20, 67-68, 128 
(May 1943). 

“41 “Photolithographic Printing Piates,"" Movern Priastics 20, 62-63, 
126 (July 1943). 

43 “Progress in New Synthetic Textile Fibers,’ by H. R. Mauersberger, 
Rayon Textile Monthly 24, 181-184 (Apr. 1943). 

4 “Refrigerator Cars of Plywood,” by H. A. Dodge, Railway Age //4, 
246-248 (Jan. 23, 1943). 

4 “Use of Plastics in Car Construction,” 
820-321 (July 1943). 

1 “Plastics for the Railroads,’ Railway Mechanical Eng. 117, 453-455, 
459 (Oct. 1943). 

i# ‘Plastics in Assembled Building Structures,’ by G. Fejer, Plastics 6, 
306-407 (Nov.); 444-454 (Dec. 1942); 7, 16-24 (Jan.); 64-70 (Feb. 1943). 

“Plastics Practically Speaking,”” by R. F. Marshall, Architectural 
Record 93, 54-49, 86 (Apr. 1943). 

it, “The Practical Use of Plastics in Building and Constructional Work,” 
by F. S. Snow, A. Caress, and R. J. Schaffer, Chemistry and Industry 62, 
287-290 (July 31, 1943). 

‘* “Plastic Spectacle Lenses,” by H. H. Emsley, Proc. Physical Society 
55, 314-321 (July 1943). 

i# “Plastics and the Optical Industry,”” by W. G. Wearmouth, Proc. 
Physical Society 55, 301-313 (July 1943). 

™ “Light Polarizing Device,’ C. D. West (to Polaroid Corp.) U. S. Pat. 
2,332,958 (Oct. 26, 1943). 

1 “Polystyrene Aids Electron Microscope,’ by L. A. Matheson and R. D. 
Heidenreich, Mopern Prastics 2/, 124-125, 160 (Dec. 1943). 

ut ‘*Coating by the Electric Spray Method,” by H. Ransburg, Metal 
Finishing 40, 621-623 (Nov. 1942). 

3 “Development of the Hot Spraying of Powdered Materials,’’ by W. E 
Ballard, Chemistry and Industry 62, 190-194 (May 22, 1943). 

“t**Heat Resisting and Stoving Finishes,’ by R. L. Frost, Chemistry 
and Industry 62, 306-310 (Aug. 14, 1943). 

“Engineering Fundamentals of Aircraft Finishing,” by A. L. Johnson 
and J. J. Ondhoff, Aero Digest 43, 159-160, 165-166, 171-173, 175, 249 


(Sept. 1943). 


Properties 

4 “Bearing Strength of Plastics," by James Bond, Trans. A.S.M.E. 65, 
9-14 (Jan. 1943). 

“1 Some Mechanical Properties of Plastics and Metals under Sustained 
Vibrations,” by B. J. Lazan, Trans. A.S.M.E. 65, 87-104 (Feb. 1942). 

™ “Effects of Continuous Heat on Phenolics,’ by T. S. Carswell, D. Tel- 
fair and R. U. Haslanger, Trans. A.S.M.E. 65, 325-328 (May 1943); Mopsrn 
Prastics 20, 79-82, 126 (Feb. 1943). 

1 “Mechanical Tests of Cellulose Acetate,”" by Wm. N. Findley, Trans. 
A.S.M.B. 65, 479-487 (July 1943); Mopgaen Prastics 20, 99-105, 138 
(Mar. 1943). 

i “Physical Properties of Fiberglas Laminated Plastics," 
Armstrong, Iron Age 152, 51-54 (July 22, 1943). 

1 “"Wood-Cloth and Wood-Paper Laminates,"’ by John Delmonte. 

“t “Current Applications and Future Possibilities of Paper-Base Lami- 
nates in Aircraft,’ by C. F. Marschner. 

3 Plastic Tubings and Fittings,” by Wm. M. White. 

“Behavior of Phenolic Resin Bonded Plywood under Alternating 
Stresses,"’ by A. G. H. Dietz and H. Grinsfelder. 

“Creep Properties of Molded Phenolic Plastics,” by D. Telfair, T. S. 
Carswell, and H. K. Nason. 

“Plastic Printing Plates,” by Wm. R. McLain. 

i “ Anti-Scatter Treatments for Glass,"" by F. W. Reinhart, Ruth Kron- 
stadt, and G. M. Kline. 

“Impact Testing of Plastics. I. Energy Considerations,” by D. Tel- 
fair and H. K. Nason, Mopgern Prastics 20, 85-88 (July 1943). 

“Deformation Under Load of Rigid Plastics," by Robert Burns, 
Mopern Pr..sstics 2/, 111-112 (Sept. 1943). 

i” “Relation between Repeated Impact and Fatigue Tests,’ by Wm. N. 
Findley and O. EB. Hintz, Jr., Mopern Priastics 2/, 119-123 (Dec. 1943). 

1 “Engineering Properties of Plastics,” by F. B. Fuller, Mopern P.as- 
tics 20, 95-07, 130 (June 1943). 

2 “Basic Physical Properties of Laminates,"’ by P. M. Field, Mopsrn 
Prastics 20, 91-102, 126, 128, 130 (Aug. 1943). 

i” Fatigue Characteristics of Natural and Resin- Senpougnated, Com- 
pressed, Laminated Woods,” by F. B. Fuller and T. T. Oberg, J. Aero- 
nautical Sciences 1/0, 81-85 (Mar. 1943). 

“4 “Mechanical Properties of Plastics at Normal and Subnormal Tem- 
peratures,’ by T. P. Oberg, R. T. Schwartz, and D. A. Shinn, Mopsrn 
Prastics 20, 87-100, 122, 124, 126, 128 (Apr. 1943). 

™ “Bvaluation of Plastics," by H. Sang and P. M. Field, 
Mopeen Prasrics 21, 107-109, 142 (Oct. 1943). 


Railway Mechanical Eng. /17, 


by C. W. 


i “Patigue Resistance of Flexible Plastic Sheeting,” by F. W. Duggan 
and K. K. Fligor, Industrial and Engineering Chemistry 35, 172-176 (Fe 
1943). 

i” “Abrasion Resistance of Flexible Vinyl Plastics,” by F. W. Duggan 
Product Engineering /4, 45-49 (Jan. 1943). 

1% “Stress-Strain Characteristics of Vinyl Elastomers,’ by M. C. Reed 
Industrial and Engineering Chemistry 35, 429-431 (Apr. 1943). 

i” “Bend-Brittle and Shatter Pots of Rubberlike Materials,"" by G. & 
King, Industrial and Engineering Chemistry 35, 949-951 (Sept. 1943) 

“Effect of Cure on the Properties of Urea-Formaldehyde Moldings 
by J. Hofton, British Plastics /4, 350-352 (Nov. 1942). 

1 “Effect of Conditioning upon Some Physical Properties of Urea. 
Formaldehyde Moldings,” by J. Hofton, British Plastics /4, 377-380 (Dee 
1942). 


“2“‘Chemical Resistance of Laminates,” by C. J. Straka, Mopery 
Piastics 20, 80-84, 136, 138 (July 1943). 
83 “Properties of Laminated Phenolics,” by L. E. Caldwell, Moprxy 


Piastics 20, 82-87, 138 (Aug. 1943). 

4 “Strength and Properties ef Plexiglas,"’ by W. F 
128-131, 135 (Jan. 1943). 

i “Mechanical Properties of Plastics at Low Temperatures,” 
439-442 (Dec. 1942). 

‘Ignition Points of Plastic Materials,’’ by J. Delmonte and M. A 
Azam, Mopern Pvastrics 20, 88, 122, 124 (Feb. 1943). 

“Electrical Applications of New Thermoplastics,"" by T. S. Carswell 
and T. Alfrey, Electrical World 112, 1951-1953 (June 12, 1943). 

“Toughness of Molding Materials,’ by Thomas Hazen, 
Prastics 2/, 103-106, 144 (Oct. 1943). 


; 


Bartoe, Aviation 42, 


Plastics 6 


Mopern 


Testing 

i” “A Schematic Procedure for Identification of Common Commercial 
Plastics,"" by H. Nechamkin, Ind. Eng. Chem. Analytical Edition 15, 40-4! 
(Jan. 1943). 

™ “Identification of Plastics,” 
Plastics Catalogue Corp. 

#1 “Identification of Plywood Glues,” by B. J. Rendle and G. L. Franklin. 
J. Soc. Chem. Ind. 62, 11-14 (Jan. 1943). 

#2 “Technical Data on Plastic Materials, 
Manufacturers’ Association (1943). 


Books 

3 ‘Manual on Assembly Gluing,” New York: 
Industry (1943). 

“Extruded Plastic Tubing and Shapes, 
Plastics Industry (1943). 

1% “‘A.S.T.M. Standards on Plastics,”’ 
for Testing Materials (i943). 

“The Chemistry of Large Molecules,”’ R. E. Burk and Oliver Grum 
mitt, Editors, New York: Interscience Publishers, Inc. (1943). 

wt “Cellulose and Cellulose Derivatives,’’ Emil Ott, Editor, New York 
Interscience Publishers, Inc. (1943). 

“Plastics from Farm and Forest,” E. F. Lougee, Chicago: 
Institute (1943). 

i” “Handbook of Plastics,’’ H. R. Simonds and Carleton Ellis, New York 
D. Van Nostrand Co., Inc. (1943). 

™ “Plastics Catalog 1944,"" New York: 


Piastics CataLcoo 1944, New York 


" Washington Plastic Materials 


Society of the Plastics 


” New York: Society of the 


Philadelphia: American Society 


Plastics 


Plastics Catalogue Corp. 





London letter 


(Continued from page 168) Britian now was obtaining from 
her own iand—cellulose, soya bean, milk, waste stalks, cobs and 
hulls for producing furfural, lignin and alcohol. Experiments are 
also going on into the possibilities of deriving some type of plastics 
materials or compounds from ordinary seaweed—a material out 
of which a British firm is already making a sodium alginate basis 
for a new artificial fabric. The production of new drug Penicillin 
also is the subject of extensive British research, and the Ministry 
of Supply has a Penicillin Research Committee working on this 
under the discoverer of the drug, Professor Fleming. 

Among new British products noted is Komrok, a mixture of 
siliceous compound and an organic binder of synthetic resin with 
or without drying oil. It forms a doughy mass capable of being 
laid in the form of flooring. The makers are Ernest Simmons 
and Co., 168 Regent Street, London. A new process for applica- 
tion of synthetic resinoids to the manufacture of anti-corrosive 
and anti-fouling coatings of various types has been evolved by 
Plastic Sprays, Ltd., a London company—the process now being 
marketed under the name Plastoglaze. Although no stoking 
ovens are used, the resinoid (basis of phenol formaldehyde) is 
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MOTOR BEARINGS 
These plastic granulating machines have been 
FALK cath 
developed to give the plastics industry a sturdy, 
COUPLINGS : 
economical piece of equipment. Each comes 





equipped with one screen, 14” or yy" mesh, which 
INGS 3 can be interchanged in 2 minutes. Hopper swings 
back for easy cleaning. Granulated material is 
delivered through end chute. 









Best grade of alloy steel is used for blades and 
cutter. Spindle is made of high tensile strength 
alloy steel, hardened and ground. Timken roller 
bearings assure long life, trouble-free operation. 
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cured in a shorter time than that normally required for stoving. 
This is partly because of the use cf a special coating composition, 
a combination of phenol formaldehyde resinoid, plasticizer, ac- 
celerator and thinners. The coating is sprayed on the surface 
and within a few minutes a special hot treatment is applied which 
enables the coating to be cured in 10 min. An advantage of the 
process is that it can be operated by unskilled labor. Another 
new development to be noted is the setting up of a new company, 
Plastic Pulpware, Ltd., London, which aims ‘‘to carry on the 
business of manufacturers of and dealers in paper, cardboard, 
strawboard, papier maché, molded processes incorporating the 
use of waste paper and sawdust fibre."’ Among processes still 
in the experimental stage are (1) production of a plastic compound 
of paper and resins to be used in aircraft production, and (2) 
development for postwar trade of plastic trays to replace wooden 
trays-—the trays made from laminated materials using urea 
glues as adhesives. Another development I hear of is that of 
increased use of infrared rays in the drying and heating of plastics, 
especially in the paint industry. Infrared rays now are used in 
the building up of structures from resin-bonded plywood where 
the production of heat by electricity is not suitable because of 
the type of clamp holding the laminated surface. 

There is news here of rapid expansion of plastics production in 
Canada including such interesting specialties as aeroplanes built 
on resin bonded plywood structures and a plastic hand grenade 
but such details are probably well known in neighboring Amer- 
ica. It may be of interest to mention that the British Govern- 
ment in India has stimulated research into potentialities of 
various Indian raw materials—one result being the conversion of 
jute waste into a molding powder by heating it under pressure 
and using certain acids and chemicals. The thermosetting 
powder obtained can be molded at 150°C. and a pressure of 3000 
p.s.i. within 3 mins.—plus the use of smali amount of plasticizer. 
The powder ranges in color from chocolate to brown and is very 
light. Molded products have a glossy appearance and can be 
drilled. Material is called Jutelite, and the research came from 
Dr. B. C. Guha, Calcutta University. (Denys Val Baker.) 








Conservation exhibit 
(Continued from page 166) 


Main conduit panel, Anson Aircraft (1 per aircraft)—from alumi- 
num to hand formed plywood, cabinet work 
Savings: 6138 lb. 
46,872 hr. 
$41,961 
Sea marker container—from aluminum, punch press, hand form- 
ing, to plywood 
Savings: 3906 Ib. 
8370 hr. 
$21,940 
Light series bomb door—from aluminum, punch press, hand form- 
ing to plywood 
Savings: 33,480 lb. 


78,120 hr. 
$129,456 
Detachable gun panel—Aluminum, punch press, hand forming to 
plywood 
Savings: 12,276 lb. 
40,176 hr. 
$43,858 


Tank cover, Canadian Anson Aircraft—from aluminum, punch 
press, hand forming, to plywood, cabinet work 
Savings: 52,452 Ib. 
122,760 hr. 
$227,039 


The conservation exhibit was not intended as a horn-blower 
for plastics, but it certainly did a job for the advancement of in- 
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formation on the utility of plastic materials. Another advantage 
is that it was seen by thousands of industrialists who could not 
help becoming aware of the plastic influence on war materials: 
and who were almost certain to carry back with them the know/l- 
edge that plastics would be prime materials in postwar industry. 





“Sighted sub, sank same” 


(Continued from page 86) mounted, 
ment whereby a hammer inflicts a blow upon steel pacs 
welded to the plate at the point of impact of the hamme 

Each sample alidade was secured, one at a time, to the plate 
exactly.as it would be installed aboard ship. The instruments 
were placed in such a position that the side and back blows 


and an arrang 


came about the center of mass of the steel clamping bracket 
Alidades with parts molded of various high-impact materials 
were tested with the result that a material of CFI 10 (medium 
shock) type (Bureau of Ships, Ad INT Spec. 17P4) was deter 
mined to be satisfactory for the body, and little or no differ 
ence was noted by the use of either CFI-10 or CFI-5 (shock 
resisting) types for the base since this part is reinforced b 
the steel clamp bracket. 
or housing was noted by the use of CFI-5 type, but the intro 
duction of the fabric filler in the CFI-10 type for parts of 
instruments that were tested later minimized the cracking to 


Considerable cracking of the bod 


a negligible degree. Considerable breakage of gear teet! 
was discovered by the use of the two types of materials men 
tioned above for the dial mount and gear, and base gear 
Later samples with the dial mount and gear, and the bas« 
gear, molded of CF1-30 (high shock resisting) type completely 
solved the breakage problem of the molded gears. Instru 
ments consisting of CFI-10 for the body and dial cover, CFI-5 
for the base and luminous plate holder, and CFI1-30 for the 
gears, remained completely serviceable after the completion 
of the shock test with only minor cracking at the base of the 
housing caused by a whipping of the steel shaft about the 
reduction where it enters the ball bearing located at the top 
of the base. The whipping of the steel shaft allowed the 
body to come in sharp contact with the stationary base, 
causing small fractures at that point on the body or housing 
The whipping of the shaft under shock was minimized to a 
negligible degree by substituting a rounded fillet in lieu of an 
undercut in the shaft at the reduction. 

It is interesting to note that the shock tests of the newly 
designed instrument, molded primarily in plastics, proved the 
instrument to be approximately six times as resistant to the 
particular shock test as the old Mark IV alidade. One 2000 
ft.-Ib. blow, in a line perpendicular to the shaft of the Mark 
IV, was sufficient to render it completely useless. 

Monthly production of the plastic alidade is at present four 
times that of the Mark IV, and there is the possibility of a 
still further increase. The new design has reduced the cost 
of the alidade by almost 50 percent. In addition, the elimi 
nation of an electrical circuit and labor cost attendant upon 
its installation, and a reduction in other incidental work has 
saved the Navy quite a bit in the overall cost. Danger of 
corrosion has been overcome through the use of plastics. 
Corrosion is one of the most troublesome problems to be con 
sidered in the design of equipment subjected to salt water 
atmosphere. 

This is one of the first instances of military conversions 
from metal to plastics where the instrument was completely 
redesigned to take full advantage of the qualities of plastics. 
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Plasties Ingredient Com- 
pounding —a 
Precision 
Weighing 
Operation... 





Plastics ingredient compound- 
ing is only as good as the scale 
used for the operation. Careful 





attention to formulae and close | 


adherence to the weighing of 


each ingredient assures a great 


part of the success attained in 
the finished mold. Not only are 
EXACT WEIGHT Scales abso- 
lutely accurate but they have the 
added feature of speed of opera- 
tion. This is especially true of 
end-tower models, so popular 
with the industry as a whole. 
Model #273 illustrated} is 
rugged, works anywhere on 


Sales level or out-of-level benches. 

gz Dials are easy to read, oil dash- 

pots give instant readings with- 

Seruice out delay. You have ample 

capacity {12 lbs.) for any in- 

from gredient work. Other uses in- 

Coast clude color blending and check- 
to weighing. 

Coast Write for full details and speci- 


fications for your pleat. 


THE EXACT WEIGHT SCALE COMPANY 


650 W. Fifth Ave., Columbus 8, Ohio 
Dept. Ae, 1104 Bay St. Toronto, Canada 
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Processed Daiis 


DRAWN TO SPECIFIC SHAPES 
for Electric Vusulation 


These parts developed by LF represent another 
advance in economical fabricating. They evolved 
from materials and methods pioneered by LF 
technicians on definite assignments. The third 
dimension in paper now becomes fact and 
with it new applications for precise fabricated 
parts... specifically for electrical uses, and 
for many others 

The possibilities of this technique may help 
simplify your production. We welcome the op- 
portunity to discuss its applications, and will 
give prompt attention to inquiries 


Lamicoid Fabricators lac., 3600 Potomac Ave. 
Chicage 51, Nlinois 


LAMICOID FABRICATORS INC- 


Midwest Fabricators for Mica insulator Co 


Specialists in fabricating laminated 


phenolic materials fibre and papers 
-Engraved and Graphic Lamicoid 
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This experience indicates that molded plastics have a very 14 | J 
definite place in applications not heretofore anticipated. The inh 4 
increased use of plastics, if controlled by 1) adequate strength vem a 7 
tests made during the design period, and 2) consideration of on A Sg Pa 1 
the stability factor of the material to permit its use for the peo oe ie ie 24 —— 
particular equipment, will go far to accelerate production and oe) es oe 4 SAMPLES TAKEN FROM PHENOUC SHEET =) — 
‘ g000 -—+— b+ STRETCHED IN DIRECTION OF FULLER THREAD .— 
decrease costs. This example should encourage the use of Z amt Ba le oD jj} BY THERMO-ELASTIC FORMING PROCESS 
plastics in other new fields, not only during the period of the oe ett tt cuve WO smarrcnen 
present emergency but in the peace that is to come. 3 ood Sa 8 | TT 7st 2 om 
eed Oe a 4 417% 
Credits—Material: Bakelite, Bakelite polystyrene. Molded by 2000 err : am 
Northern Industrial Chemical Co. for Daystrom Corp. so a LI rT Trt : —_ 
e * Leak oct» ISR RR RESSRES Senet 
SESISRERESSERLSSESSERERRTR 
Thermo-elastic forming ‘ieee 
(Continued from page 131) 1.75 in., which is the minimum 
set of the machine. A greater distance between the 15 0/7771} 7717177774 4 
supports permitted the specimen to be subjected to impact oe OD ee | 
without fracturing. Therefore, deviations from A.S.T.M. werd fires yh 
Designation D256-41T were necessary for testing the '/,.- os + 
in.-thick sheet material. The impact strength of the specimen _, Meee ="? 
was sufficiently high to give comparative values. The results Rony ; ‘ 
of the impact tests shown in Fig. 17 are somewhat comparable 2 = Sh eB See 5 SNE 
to the shear test. Here again the bias curve is superior to = rr CURVE NO. THERMO.ELASTIC BLONGAMON —+—1 
the others. se a 
5000 4 625% 
Water absorption test = | cr : ware Th 
The water absorption test was conducted in accordance oe + » 9 — 7 N 
with A.S.T.M. Designation D570-42. All specimens were we . 73853 0nan rT q 
'/\¢ in. thick, '/, in. wide and 3 in. long. Table III includes , geseeee8 8 ese see ees ie 


the averaged data for 3 specimens in each group immersed 
in water for periods of 24 and 48 hours. 
(Please turn to next page) 





UNIT DEFLECTION — INCHES 


14, 15—Flexural test of laminate NA2-4141 








Tas.e Il.—Errect or THERMO-ELASTIC FORMING ON FLEXURAL PROPERTIES OF Grabs C, Type II, LAMINATED PLASTIC 











Stretch in 6-in. 

















Specimen gage length, Thickness after Actual deflec- Ultimate load, Modulus of Ultimate bending 
group No. percent stretching, in. tion, in. lb. elasticity, p.s.t. stress, p.s.4. : 
BENT ACROSS THE WARP THREAD 
1 0 .063 .612 12.004 705,000 13,768 
2 2.11 .062 .675 12.081 735,000 15,536 
3 3.13 .062 .600 10.712 665,000 12,522 
4 4.17 .065 .671 14.496 695,000 15,278 
5 5.21 .062 .662 12.087 720,000 14,891 
6 6.25 . 064 . 561 12.124 805,000 14,634 
7 7.29 .068 .950 11.388 360,000 10,978 
8 8.33 .066 .975 9.888 310,000 10,014 
BENT ACROSS THE FILLER THREAD 
1 0 .061 . 588 10.516 685,000 12,461 
2 2.11 .063 . 593 11.316 680,000 12,798 
3 3.13 .065 .663 11.085 540,000 11,750 
4 4.17 .062 780 11.038 525,000 12,881 
5 5.21 067 .748 12.047 480,000 12,027 
6 6.25 073 .719 16.270 520,000 13,569 
7 7.29 .062 .631 11.100 655,000 12,964 
8 8.33 .066 .658 11.188 25,000 11,534 
BENT AT 45° TO FILLER AND WARP THREADS 
l 0 .064 641 11.092 595,000 12,312 
2 2.11 .065 634 13.897 780,000 16,232 
3 4.17 .062 . . 520 9.135 650,000 10,596 ‘ 
4 6.25 062 608 10.706 730,000 13,768 | | 
5 8.33 .061 655 8.906 525,000 10,637 
6 10.41 . 064 . 559 12.932 835,000 15,104 
7 12.50 063 . 598 10.916 650,000 12,368 = 
8 14.58 . 069 .578 14.328 685,000 13,812 
9 16.67 .065 . 590 9.914 610,000 11,857 
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THERMOPLASTIC Headquarters — 
SCRAP 


M AT | > KR I A | F hy for reclaimed Thermoplastics including 


ACETATE BUTYRATE ETHYL CELLULOSE 
STYRENE ACRYLIC OR VINYL RESINS 


We Reprocess for You or Buy from You: 
We reclaim thermoplastics that are off-size or off- 


(~ standard, including factory residues or scrap. 
>) Turning Waste into Usable Materials: 
Weare a source of supply for manufacturers who 
| PLASTIC need clean and graded re-processed plastics. These 
| MATERIALS 


are suitable for many applications where VIRGIN 
materials are not essential or cannot be obtained. 


GERING PRODUCTS INC. 


North Seventh St. & Monroe Ave., KENILWORTH, N. J. Chicago Office: 622 Monroe St. 














ee "Look For The IMP On Moldings” 
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INTERNATIONALMOLDED) PLASTICS, INC 
A, 3 Ne 


@ MANUFACTURERS AND DESIGNERS OF MOLDED PLASTICS @ 
4383 West 35th Street Cleveland 9, Ohie 
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PERCENT STRETCH 


16 


16—Shear test of thermo-elastic processed laminate NA2-4141. 


Summary 


The results of the tests included herein submit limited 
data for present use and, what is more important, a basis for 
more substantial design criteria pertaining to the forming of 
thermosetting materials. The information is sufficiently indi 
cative to warrant a wider employment of formed laminates 
in many applications previously believed unsuited because of 
lack of data. Contingent upon the magnitude and nature of 
the applied load, it is seen that formed parts may be dealt 
with in such a manner that they ultimately possess better 
physical properties than were present in the flat, unformed 
sheet material. Judicious selection of thread direction is 
necessary, whether the part has a simple right-angle bend or 
compound curvature. ; 

The data obtained from these tests are peculiar to one type 
of laminated product only. Others may produce better or 
inferior properties, depending upon the type of resin and 
fabric processed. Some modification of the resin may even 
tually take care of those characteristics which at present limit 
the scope of the material to non-structural applications. As 


Taste Ill.—Errect or THeERMO-ELASTIC FORMING ON WATER 
ApsorpTion or Grape C, Type II, LAMINATED PLasTIc 


Stretch in 6-in 
gage length, 
percent 


Water absorption 
24 hr., 48 hr., 
percent 


Specimen 
group No. 


percent 


STRETCH IN DIRECTION OF WARP THREAD 


0 1.8 2.6 
2 2.11 1.6 2.7 
3 4.17 3.6 4.3 
4 6.25 4.4 5.3 
5 8.33 5.9 6.1 

STRETCH IN DIRECTION OF FILLER THREAD 
l 0 2.1 3.1 
2 2.11 1.8 2.8 
3 4.17 2.7 3.8 
4 6.25 5.6 6.3 
5 8.33 5.1 5.9 
STRETCH IN DIRECTION 45° TO FILLER AND WARP THREADS 

l 0 2.2 3.1 
2 2.11 1.5 2.3 
3 4.17 1.7 ' 2.7 
4 6.25 2.0 3.1 
5 8.33 3.0 -« 4.2 
6 10.41 3.8 4.8 
7 12.50 4.5 5.1 
8 14.58 6.4 7.1 
i) 16.67 7.0 7.4 
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CHARPY IMPACT~ INCH LBS ENERGY ABSORBED 











5 16.62 


% THERMO-ELASTIC STRETCH 


& 0.4! 58 12. 50 


17—Impact test of the same laminate 


for formability, the limiting factor is the type of filler material 
incorporated in the laminate. 
any direction combined with ample elongation of the weave 


A fabric that forms readily 


will go far to produce more desirable forming stock { 


Speeches of the-month 


(Continued from page 164) 


Scribner, president of Boonton Molding Co.; and Morris 





Cyanimid Co., George K. @ 


Sanders, architect and industrial designer. After afew prefatory 

remarks upon the general topic, the moderator introduced Mr: 

MacHale who touched on some of the outstanding industrial | 
advantages of plastic materials. This speaker also brought ou 
the fact that in spite of the over optimistic picture painted by 
certain popular writers, engineering designers are well aware of 
the limitations of these new materials and recognize that ther: 
are certain jobs which plastics cannot perform. Mr. Scribner § 
continued the discussion with a brief survey of the rapid growth 
of plastics applications as a result of the war and gave a hint of 
what we might look for in the future. Mr. Sanders considered 
plastics from the point of view of functional utility, comfort an i 
esthetic value H 





*% ON NOVEMBER 8 LAWRENCE OTTINGER, PRESI i 


dent of the United States Plywood Corp., lectured before th 


New York Institute of Finance on ‘Plastic Plywood.’’ Illus 
trating his points with an exhibit of war and peace-time product 
Mr. Ottinger described the more dramatic contributions mad 
by plywood to our military needs and forecast some of the de 
velopments to be expected as a result of these applications. One 
of the highlights of the talk was the story of the essential pat j 
played by radar masts of plywood tubing in the wholesale destruc 
tion of Japanese ships in the battle of the Bismarck Sea 


*% AT A MEETING OF THE PLASTICS INSTITUTI 
Alumni Association held Dec. 16 in the Pennsylvania Hotel 





New York, N. Y., an early item on the program was a brief re 
port by Arthur Berger, a recent graduate of the Institute, on the 





inspection of electrical condensers in a defense plant. Apart 
from the discussion of inspection problems, Mr. Berger’s talk 
which was based on employment as an inspector during the past 
summer, offered members a suggestive example of the unusual 
opportunities now open to students for gaining practical know! 
edge of plastics production. Gregory W. Blessing, of Gregory 
Blessing Associates, New York City, gave the featured talk ol 
the evening, on “Electronics as Applied to Plastics.’’ Mr 
Blessing, after listing the important advantages gained by th« 
plastics industry through the use of the electronic heating 
process, cautioned against its use in cases where it would not 
do a better job than other methods of heating or reduce the tim« 
cycle or production costs. 
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We Are Molding Millions of Precision Parts 
Now Being Supplied by Prime Contractors to 
the Signal Corps, Army Air Forces and Navy 


Our craftsmen’s skill . . . the result of intensive 
study and wide experience is still further 
improved by the strict attention to detail required 
to meet Army and Navy specifications. 

Victory’s staff can do a better molding job for 
you. If your plastic product will help win the 
war, we are ready to work with you at once 


crecerececeecenfilrese 


AUTOMATIC 
INJECTION MOLDING 
Small and large parts 


UP TO 17-OZ. 
SHOTS 


Lumarith, Tenite, Fibestes, 
Plastacelle, Crystallite, Lucite, 
Ethyl! Celiviose, Polystrene, 
Lustron, Styron, Vinylite, 
Lealin, Cellulose Acetate and 
others .. . all molded te your 


oti a IiMcati . 
Sd ° 


“VICTORY 


... we have facilities 
to handle a limited 
number of new con- 
tracts. If your product 
must wait, our engi- 
neers are ready now 
to plan with you for 
leadership in the post- 
war market. Write us 
today and let us know 
your problems. 


Member: Society of the 
Plastics Industry 





1722 W. Arcade Place, Chicago /2 
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MANUFACTURING COMPANY 








D-B Plastic Sextant 
Seen as Aid to Air 
and Naval Trainees 


— 


IRVINGTON, N. J.—An all-plastic sex 
tant originated by Dillon-Beck Mig. Co., is 
expected to facilitate navigation training of 
air and naval cadets. Economy of produc- 
tion as compared to metal will make it 
practical to provide trainees, for the first 
time, with individual sextants for practice 


and study. 


Sextants are used to ascertain latitude and 
longitude so that exact location of ship or 


Dillon-Beck has 


achieved the hair-line accuracy essential to 


plane can be worked out 


such a precision instrument by calibrating 
the arc and Vernier scales on dimensionally 
stable laminated sheet material which is 
Also, a 


level-bubble replaces the horizon line, allow- 


then inlaid in the molded sections 


ing the sextant to be used both in classroom 
and outdoors. 


“This was a D-B job from start to finish, 
states an officer of the concern. “We de- 
signed, engineered, molded and assembled 
it—an excellent example of D-B enterprise 
and ingenuity working in conjunction with 
our complete service.”’ « 

It is believed that the sextant will also 
prove a valuable addition to present life-raft 
equipment. After the war, the company 
expects it to be widely used by owners of 
small boats, fishermen, amateur pilots, car- 
tographers, surveyors, etc. 
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DILLON-BECK MANUFACTURING COMPANY 
| IRVINGTON, N. J. 


| ENGINEERS - DESIGNERS « MOLDERS 
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PLAS TCS 


| J. H. LANE & CO., Inc. 
\ 2 WV rt New York NY 
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STRICKER-BRUNHUBER CO. 


Mechanical Developers 








MODELS 
MODELS 


MODELS 


Complete Model-Making & De- 
velopment Service for Proposed 
molded parts in all plastic materials. 
Transparent study models for training 
new employees, conducting courses 
and helping to sell products by dem- 
onstrating in new workings. 


STRICKER - BRUNHUBER Co. 
7 


(7 MK &4 Aa 7, cal Ve v¥ lohre 7A 
19 W. 24th Stree <¢-B>" York 10,N. Y. 


WaAtkin:s 9-0191-2 








LABORATORY 
MILLS 


EW Thropp Custom Built Laboratory Mills are de- 
signed for flood lubrication. Bed plate is self-con- 
tained oil reservoir. Can be equipped with individual, 
motor driven oil pump, with flexible coupling and 
H.P. Motor, circulating oil through filter to motor driven 
pump and the 4 solid bronze roller bearings lined with 
closure seal oil rings, making bearings oil tight and pre- 
venting oil contaminating stock 
ane preventing oil leakage on 
r. 


Also furnished without 
flood lubrication, and can 
be equipped with force feed 
mechanical oiler or oil cups. 







Write for 


pamphlet 
giving full 
specifications. 


Two 
SIZES 


6"'«a 72° 
6” a 76"° 


WM. R. THROPP & SONS CO. 
Trenton, New Jersey 
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EXTRUDED 


THERMO 


PLASTICS 


for 


WAR WORK 


and 
Essential Civilian 


Applications 


* 


Shapes — Profiles 
Strips — Tubes 














Made to Order ONLY 
No Stock Items 
Details, Quotations — Promptly 


AMERICAN PLASTICS CORP. 


225 West 34th St. New York City 1 














i, olen 








It will pay you 
to consult us 
RE: 2 
BUYING ; 4 
SELLING d 
GRINDING | 
CLEANING 








(OS ANGELES @ mimrnis 


122 EAST.42"* STREET, NEW YORK 

























SODIUM ACETATE 


TECHNICAL 60% AND ANHYDROUS 
GRADES 


3 Ibs. Anhydrous = 5 lbs. Technical 60% 





ICTORY 
WILL BE OURS 


BY PULLING TOGETHER! 


We are here to serve our 


All Niacet Sodium Acetates are made prac- 
tically iron free. The uniform, free-flowing white 
granules or powders will dissolve as rapidly as Country, and Customers 
any grade on the market. Old and New, by Providing 

‘2 2». | High Quality Molded Parts. 
60% Technical Grade oools water on solution, Our trademark stands for justice, 


and is backed by an engineering 
staff of more than thirty years ex- 





but Anhydrous grade will raise the temperature 
as it dissolves. 


| perience. 
* rs * * vases naee . . 
This background is yours for the 
Sodium Diacetate also available. asking. Consult us with your 
Liberates Acetic Acid on solution. problems, small or large, simple 


or complicated. 


Compression and Transfer 
Molding of Thermosetting 


AY Materials Is Our Specialty 
| aN Be De | PLASTIMOLD, INC. 
CHEMICALS CORPORATION ATTLEBORO, MASS. 


4749 PINE AVE NIAGARA FALL 


For further information write to 
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STOCK MOLD 


TERMINAL BLOCKS 












All type H blocks 
are 2" wide 


All type S blocks 
are 2\4" wide 


Standardized, stock-mold terminal blocks 
to serve all war industries quickly and 
efficiently are in steady production at 
Insulation Manufacturing Company's 
plant. 


Type H (Bakelite) comes in four sizes: 4, 6, & 
and 12 terminals. The 12 terminal block illus- 
trated has the white marking strip. It is also available 
with copper grounding strip and plastic covers. 


Type S (Shellac) comes in three sizes: 4, 8, 12 terminals only. 


These blocks are standard circuit connectors in many industries. The molds 
are ready-made and can be put on presses to deliver any quantity. 


We have been molding plastics for more than 50 years to specifications for all in- 
dustries. This custom molding service is available to all essential industries to produce any 
number of plastic parts in all shapes and sizes. We design and construct all our own tools and 
molds to insure quality and to save our customers’ time. 


LATION MANUFACTURING CO. 


MOLDERS OF PLASTICS FOR INDUSTRY 


ll New York Avenue Brooklyn, N. Y. 


INS 


ST 








PLASTIC MOLDING MATERIALS | are MADE 


THERMOPLASTIC COMPOUNDS 


“CHEMACO” ETHYL CELLULOSE MOULDING POWDER 
“CHEMACO” CELLULOSE ACETATE MOULDING POWDER 


FOR 


COMPRESSION 
if INJECTION 
2 nape it EXTRUSION 


Chemaco Plastics will meet the strictest spe- 
cifications for color and other physical pro- 
perties. Shipped in space-saving containers. 








The Chemaco plont, located at Berkeley Heights, N. J. is in the trans- ; 
portation center of the United States, assuring prompt deliveries. Chemaco Corp., Subsidiary of 


MANUFACTURERS CHEMICAL CORPORATION ‘“f*Kfttr wtiours 





BRANCH OFFice: 1101 HipropROmeE BUILDING, CLEVELAND 14, OHIO 
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The basic and inherent advantages of 
MACK MOLDING extruded shapes are 
equalled only by their wide latitude in 
application. Beauty of finish, durability, 
resistance to wear, moisture, heat, fumes 
and acids, can all be attained by the 
proper selection of body. 


Mack Molding engineers will gladly 
collaborate in the solution of extruded 
plastics problems, whether for present 
essential industrial needs, or future 
plannings. Inquiries are invited. Mack 
Molding Company, 100 Main Street, 
Wayne, N. J. 


Machen. 


MOLDED 
EXCELLENCE 














EQUIPMENT 
for the 


HANDLING 
of 


TO END ALL CORROSION PROBLEMS 


Saran is a tough thermoplastic originally made to replace 

such strategic war materials as aluminum, stainless steel, 

nickel, copper, brass, tin and rubber. Now found adaptable to 

a wide range of uses in product designing. food processing 
Cranes, Elevators, and wherever non-corrosive materials are necessary. Its in- 
Lift & Trailer Trucks, Grinders, Reducers, sulating qualities, flexibility and ease of handling make it 
Conveyors, Live | extremely valuable in installations dealing with oils, gases. 
Skids, Drum Hoists, Cutters, Blenders, air, water and corrosive chemicals. It is available in tube, 
Teel Wagons, Ca Mixers, Sifters, Attr. | pipe, sheet. rod and molded fittings. 

Technical Bulletin P-8 will be 


Winches , om * sent on request. Address Dept. SA 
REQUEST Pat. No. 2160931 

i» | lO] elon V-N. i -10):):14-maes 
MERCER-ROBINSON COMPANY FRAMINGHAM, MASS 


NEW YORK 26) Fifth Avenue 
“a lie tc 412 South We 
SAN FRANCISCO 121 


D CHURCH ST NEW ‘ 
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Fifth in a series of plastics applications. 


“POWER PLANT” OF A 
HEARING AID 






A liquid type hearing aid bat- 
tery, which can be pocketed 
like a package of cigarettes, is 
made possible by a light-weight 
acid-resistant plastic. 

This leak-proof case for a 2 cell, lead acid, four volt 
battery is an excellent example of advantages which 
plastics bring to new or already-in-use products. The 
lighter liquid type battery replaces dry-cells and is more 
economical to use. Through its polystyrene case the 
user can see at a glance when battery needs refilling. 

Molded at Aico, this part is typical of the success 
which can be achieved in designing and engineering intri- 
cate parts through skills gained in 27 years of experience. 






ICAL peal dielectric 


mecTRit® 
ySical CHEMICAL & ght resistance be requirements for 
sing materiel. 


1.06, 
Lustron, ae ea epecif erevity Ot 
Aico chose s. materials W* 


Ikalis, 
all plastic ‘ resistance to — oper- 
The jightest of a ional " insulating pr 


it nino bas adveerene wenger r4 ideally suited to the" 

ars Demmicel injection Procee 
jate file of Aico* copies 

Keep a" we for additional 

for reference 


ic polystyrene 


jes applications 
series of plaster” ards 1 to 5. 






Write 






PRECISION 
MOLDING 


ORPORATION, New Freedom, Pa 











When You Need a 


LONG STROKE CYLINDER 




























e This Hanna 
Hydraulic Cylinder 
has a stroke of 
10’ 6", and 7” bore. 














Hanna can supply you with just what 
you need. Hanna quality materials and 
workmanship insure smooth, depend- 


able power and long life. 


Like all Hanna Hydraulic Cylinders, 
Hanna Long Stroke Cylinders will op- 


erate at pressures up to 1500 pounds. 
e These Catalogs give com- Hangs 
plete data on Hanna Cylin- Minders 
ders: No. 233; Hanna Hy- 
draulic Cylinders. No. 230; 
Hanna Pneumatic Cylinders. 
Send for your copies 











1767ELSTON AVENUE @ CHICAGO 22, ILLINOIS 
RIVETERS « CYLINDERS *« AIR HOISTS 



































Let Your Post War Planning START HERE/ 


Pat rg 
pe: see Sn 
ce eae f . 
» ; ¢ 
¥ ri 





HIGH GRADE PLASTIC MOLDING 


is a thing that is the result of years of experience and specialized skill. 
Bring your designs for that new product for post war use to us NOW. 
We'll analyze the problem, and when peace comes you'll be ready to go 
after new markets with a better product at a lower price. Naturally, we 
can't go into production now, because 


THE WAR MUST BE WON FIRST OF ALL! 


Kuhn & Jacob 


The Sign of Quality Mis Iwas cee Tian cwT 
In Molded Plastics 1204 Southard St., Trenton 8, N. J 


























New York Office, PEnn 6-0346 


WE build molds 


for all plastics 


More than 20 years of successful 











experience as toolmaker to leading 


CARTER R4 ROUTER cotem chk Seabiitiey aclden 


qualify us as your mold designer 


SPEEDS UP RABBETING and mold maker on your most ex- 
OF PLASTIC SHAPES acting jobs of plastics engineering. 


This ¥ H.P. portable router is saving hours every day for air- 
plane manufacturers in the trimming and fitting of plastic hoods. 


Used for rabbeting, mortising, chamfering, and similar cuts, its 
high speed assures a smooth finish, snug fits. Light in weight 
(4% Ibs.) it can be easily operated by women workers. MANUFACTURING 
Catalog No. 77 completely describes the R4 Router. Write for a 
COMPANY 


copy. R. L. Carter Division, The Stanley Works, New Britain, Conn. MOLDS FOR PLASTICS 


CARTER savinc TOOLS 247 N.J.R.R. AVE. * NEWARK, N. J. 
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- joins « fastens 


ID PLASTICS 
Metals - Wood 


without screws, nails, bolts, 


CONSULT US IF YOU HAVE » shields or clips 


A BONDING PROBLEM 


We 1; ALE ut ESIVES. ME] 5] ID 26: Fotyen rece, Newent 














DE-BURR SMALL PARTS. 
Satie! Se ae” 
pe EES 


yey cratiable” speed 
Write lor Cat, 421 


ORIGINATORS OF TODAY'S 
MACHINE COMPANY 


2077 Reading Rd. Cincinnati 2, Ohio 








100° PLANNING FOR FUTURE MARKETS 
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PLASTIC PRODUCTS 


Are being widely used in connection 
with Communications, Railroads and 
Aviation 


SARAN— 


Monofilament * Tubing & Fittings * Rattan * Not 
attected by Acids & Alkalies, Excellent Dielectric 
Qualities, Light in Weight, Strong, Durable 


MOLD MARK 


WE ESPECIALLY INVITE INQUIRIES 

FROM MANUFACTURERS OF TEX- 

TILES, FILTERS, UPHOLSTERING MA- 
TERIALS, ETC. 


EXTRUDERS OF ALL TYPES OF 
THERMOPLASTIC MATERIAL 





NATIONAL PLASTIC/PRODUCTS 


: ODENTON, MARYLAND 








The first responsibility for the country’s 
welfare rests on the individual and not on 
the Government.—N. Y. Sun. 


RECTO 
MOLDED PRODUCTS, INC. 


CINCINNATI, OHIO 





Melrose 6862 


DETROIT 
L. S. HOUSE 


3-167 General Motors Bidg., Medison 5781 


INJECTION AND 
COMPRESSION MOLDING 








HEAT-RESISTING GLOVES 


Workers ix PLASTICS pracse these special 
protective gloves 


A special pile-knitting machine 

achieves these gloves which are 
guarding the hands of workers in plastics 
. .. and the gloves are particularly help- 
ful in the handling of hot molds. This 
extraordinary Jomac fabric is a loop- 
finished cloth that is thick with air-cells 
which dissipate heat. Sturdy and extra- 
long wearing, too. Jomac Gloves can be 
laundered repeatedly, kept clean .. . thus 
guarding workers against skin infections. 


TEST THEM! 


Try JOMAC GLOVES on your stiffest jobs. Test them 
for heat-resistance, for wear, for washability, for 
economy, for increased production. Write for full details. 





JOMAC 


INDUSTRIAL GLOVES 
C. WALKER JONES CO. 


6135 N. Lambert Street 
East Germantown, Philadelphia 38, Pa. 
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UNIVERSAL 
PRESENTS 


Wartime Molded Products 


with a Peacetime Job 


Those molded phenolic fire extinguisher | 
nozzles presented above may play an impor- | 


tant role some day... in peace as well as in war 
.. wherever fire must be fought and brought 
under control. Like other wartime and peace- 


time products molded by UNIVERSAL, they | 
are custom molded to accurate specifications | 
by an organization of specialists in all phases _ 


of plastic molding and finishing. If you have 
a molding problem...pass it along to 


UNIVERSAL. 


UNIVERSAL PLASTICS 


ES RS ee: ake ee Ul » 
* Custom Molders 
NEW BRUNSWICK, 


Now York : New York 17: 12 East 
4let Street. 3: Steel Mill Pred- 
ete Co., Inc., 176 West Adame Street 


2 


Philadelphia 6: Paragon Saies Co., 
402 Cherry Street. Detroit 2: odog a 
Company, 719 New 


NEW JERSEY | 


PLASTIC MOLDING 
PR : 3 i ae 


f 
ee: A 
o%9 


ES 


‘+ 
L$ 


ei7 


% & hid d fae! 


. 
—~ 
~ 
* 
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Built to meet to-day’s needs of the Plastic 
and Rubber Molding industries, EEMCO 
presses are furnished with required number 
of platens in sizes from 20” x 20” and up to 
| 48” x 48”. Pull back cylinders can be 

provided to separate molds and presses can 
be equipped with double knockouts for the 
ejection of molded pieces. Write to-day for 
folder describing EEMCO presses 


more details. 


and 


MILLS - REFINERS - TUBERS - EXTRUDERS - STRAINERS 
HYDRAULIC PRESSES - CALENDERS - CRACKERS - WASHERS 


IIILKS, 


hon bi. & Mc. aa 








PRECISION MOLDING OF INDUSTRIAL PARTS 


ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS + BLEACHING AGENTS 


LUCIDOL 


(BEMZOTL PERORIDE 


LUPERCO 


ALPEROX C 


(TECHMICAL LAUROYL PEROXIDE) 


SPECIAL ORGANIC PEROXIDES 


* REGISTERED TRADEMARK 


@ The Taber Abraser provides the required constant tests to accurately 
compare and evaluate plastic surface wear qualities. Scientific wear action 
by two rotating ‘‘Calibrase"’ wheels against a 4” specimen mounted on re- 
volving turntable, is recorded in terms of ‘wear cycles" on built-in counter. 
Also surface resistance to digs and scrapes and damage other than normal 
wear can be quickly and accurately computed with Shear-hardness Artach- 
ment. Write for Bulletin 4012 NOW. 


| TABER INSTRUMENT CORPORATION 


| 111MO GOUNDRY STREET, NORTH TONAWANDA, N.Y. 
| Designers and Builders of Scientific and Precision Apparatus 
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OVER 40 YEARS OF EXTRUSION EXPERIENCE 


N° two plastic extrusion applications are 

alike—that is why it is important to put 
your extrusion problem in experienced hands. 
Practically every large, well known, and many 
small, plastic fabricators have made use of our 
“know-how.” Our experience began with rub- 
ber and has grown with hundreds of installa- 
tions to the profit of plastic product manufac- 
turers. Plan today for the big future in plastics. 


eS 


CHANGE DIES IN A HURRY 


A glance at the view 
at the left shows how 
the die head is swung 





OTHER PRODUCTS 


Continuous Strainers, Mixing Mills, Extruders for 
Rubber and Plastics, Tilting Head Presses, Hydraulic 
Presses, Washers, Crackers, Sheeters, Refiners, Vul- 
canizers, DeVulcanizers and special equipment for ~*~ 


open for removal or 
cleaning. An N. E. 
Extruder will handle 
any cross section of 





plastic material. 





rubber and plastics. 


NATIONAL-ERIE 


t- Fey 


CORPORATION 


& 











Your products are no better than the 
tools which guide their manufacture. 
Tools, molds, and gages engineered to 
ELECTRIX standards will enable you to 
operate more efficiently, with fewer 


rejects. 


Consult us for: 
GAGES + HGS + 











158 MIDDLE STREET 


PAWTUCKET, R. I. 





FIFTY-ONE YEARS of the most 
effective buying service in Industrial 
America. Each edition has FIVE 
YEARS of creative selling power. 
For space rates write Department F. 


A DIRECTORY OF AMERICAN INDUSTRY 


18 E. HURON STREET + CHICAGO 
OFFICES IM PRINCIPAL CITIES 



































RIVETS 


have been at war 


for centuries! 


YESTERDAY 


Almost as long as the history of civilized man himself is the 
—_ of rivet’s service in man’s wars. The armor of Richard 

e Lion Hearted, of Crusader fame, of Joan of Arc, of 
Roman legionnaires, of Greek heroes owed its existence to 
the use of the lowly rivet. 


TODAY 


Perhaps you are using rivets now in one of your fastening 
operations. Getting the job done faster, cutting labor 
costs, turning out a better product are problems you have 
to face daily. Oft times, where riveting operations are 
involved, customers pass their problems on to us, and from 
the accumulated experience thus gained we are often able 
to supply the missing answer. Whether you now use 
MILFORD RIVETS or those made by some other manu- 
facturer in your product is immaterial. If we can help to 
win the war faster by speeding a defense job"we want to 
contribute any skill as rivet specialists we may possess 
Will you let us cooperate, accepting our offer in the spirit 
of “‘the American way’’? 


TOMORROW 
As the war draws nearer to its close more and more manu- 











facturers are dusting off the blueprints of that “‘postwar 
product,’’ looking to the day when the signal is given to 
resume making civilian goods. Some of these products will | 
require fastening. Don’t overlook the advantages of rivets | 
when your fabricating plans are under discussion. 

PERMANENCY—LOW COST 

SPEED OF APPLICATION 

AVAILABILITY OF SUPPLY 
—these are a few of the factors which may serve to give 
you the edge on competing products. We would like to think 
ahead with you now instead of waiting for the zero hour. 
Present mass production for war needs still leaves our rivet 
engineers with time to interest themselves in your fastening 
requirements. 


The 


xkkekk 









ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 








——$—__ 
— EE 
—— 


_.. we must win another 


and nedlen flward 














While we have won the Treasury De- 
partment “Minute Man Flag” for 100% 
participation in War Bond Drives—The 
Army-Navy “E” burgee for excellency 
in war production and later the coveted 
star for continued performance—there 
is still one award for which we all 
strive and work and that is Victory. 


When peacetime pursuits are again 
resumed Franklin will be ready to 
supply you with plastic molded parts 
for your production. Of course we 
are up to our ears in war work now, 
but somehow we will find time to 
talk to you if you will write and 
ask us to call. 





FRANKLIN PLASTICS DIVISION 
Robinson Industries Inc., -- FRANKLIN, PA. 
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IS YOUR DESIGN PROBLEM 
IN WAR-TIME OR PEACE-TIME 
PLASTICS APPROACHED BY 
ANY OF THESE PRODUCTS? 


Since the beginning of plastics in this country, 
we have produced hundreds of mechanical and 
ornamental products — from simple balls, caps, 
handles, etc., up to highly intricate metal-and- 
plastic combinations. If we do not have examples 
of actual products that will help you, the long 
experience of our engineers is at your service . . . 
in the improvement of present products, in the 
development of new ones. Deliveries take time. 
Please contact us early. 


Waterburg : 
ma (of lastics 


#37. /8/@2 
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MOLDED 


ICTORY 


We have the plant facilities, the organi- 
tation, the knowledge, the experience, 
the desire to serve American industry in 


molding plastics to help win this war. 


Call or write 


SSS *SSS+*SSS+STSE+-SZFS-FZS 


MIDWEST MOLDING AND 


MANUFACTURING COMPANY 


RTM WHIPPLE $7 HICAGO. ILLINOIS 











SUBSCRIPTION WARNING 


Pay your subscription agent only if he has 
our Authorization Card dated January 31, 1944 


January 31,1944 - 


AGING end 
retest 


ODERN PACK 
- wah , at requier 
ive pey 
2 Years $8. 
ors received Mate 


ble to MODERN PLASTICS 
MODERN PACKAGING OF 1 York City ct 


your chece 


122 


Newman's Signature 


= Generel Manage’ 


Signed 


Make checks payable to 


MODERN PLASTICS 


Chanin Building, 122 E. 42nd St., New York, N. Y. 




















) 
/ 


echniques make 
plastics. This © 
ting close § 


molding t 
materials of 


Modern 


tolerances in 
extra machining- 


We serve not only as Custom 
Moulders but also offer complete 
assembly service. We solicit in- 
quiries on war work and invite 
consultation on future planning. 
For information on our Standard 
Navy and Maritime Fittings con- 
sult Graybar Electric Company. 


the knowle 
be as precise 35 your 


and pieces that 
| be simple and 


ssembly Wi 
atisfactory- 

Consult our en 
war and postwar 


gineers for 
products 


MEMBER OF THE SOCIETY OF THE PLASTICS 
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Select your Post-War 
PLASTIC SOURCE 


Now! 


% If your post-war products will require plastic parts in 
their construction, we suggest that you establish a source 
of production today to avoid the expected rush for plastics 


tomorrow. 


Every day more manulac- 
turers can see what their plas- 
tic requirements are to be 
and, consequently, they plan 
constructively for the post- 
war period and the great 
demaad for plastic production 
that will come with it. We 
urge you, therefore, to consult 
with our engineering depart- 
ment now. Get costiree 
advice from seasoned plastic 
experts. Your action now 
will help get your products on 
the market quickly when 
peace comes. 


Write today — no obligation! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2005 S. Michigan Ave. Chicago 16, Iilinois 

















PHENOPREG 


DETROIT WAX PAPER CO. 
PLASTICS DIVISION 


1721 Pleasant Avenue, River Rouge 18, Michigan 
Vinewood 1-8200 











OLD STAMPING 
MACHINE CO. 


CALIFORNIA® 
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DO YOU KNOW... 
All of the Aduantages of Inra-hed Ray 
Daying with NALCO DRITHERM 


Carton Gilament Lamps? 
Remove Moisture from Plastics Quickly 
and Cheaply with Nalco Infra-Red Lamps 


Use Nalco Dritherm Lamps for 
efficient results . . . available in Inside-Sil- 
vered (self-reflecting) or clear glass types. 


Learn all of the advantages of the Infra- 


Red process for plastic dehydration. 
Write for your free copy of “Drying Problems Made Easy” today. 














North American Electric Lamp Co. .“" 


1012 Tyler Street St. Louls 6, Missouri 














REGULATING VALVES 
jr PLASTICS péxt 


Below is a partial list of ATLAS products commonly sold 
to plastics plants. 

As usual, however, we call particular attention to the 
valve shown at the right, namely, the 


ATLAS Type “E” 


High Pressure Regulating Valve 


Most plastics plants use high ure fluids 
and those fluids must be regulated. This re- 

markable valve takes care of air, water, or 
oil, up to 6,000 lb. per sq. in. without shock. 


Is it Dependable? 


Indeed itis. Every part is up-to-date in every 
respect. Forged Steel Body. Internal metal 
parts entirely of stainless steel. A formed packing 
of special material superior to leather is used which 
is immune to all Auids commonly used in hy- 
draulic machinery. The pressure on the seat is 
balanced by a piston with the result thal variations 
in high initial pressure have lilile effect on the re- 
duced pressure. 


ATS nen Y 


277 South St., Newark, N. J. 
Representatives in Saves? Cities 











C) Hesse pend comslete information on the ATLAS 

tie sie ofan Lee ATLAS products— Check this list 
O Damper Regulaton © Float Valves and mail 
OC) Temperature Reguletos’ © Oil Control Cocks th natin 
0) Bedecing Velves C Humidity Controllen ith your name, 
g i Systems CO) Thermostats mame end 
O CAMPBELL address. 

Feed Water Regulator: — Balanced Valves a 
© Pump Govemors OC Control Valves 



















For you who do not keep up on the 
beauty news, there is a new develop- 
ment in permanent waving. 

It is called a “dry wave’’— plastic 
curlers, as illustrated, to curl the hair 
around. The process prevents the 
scalp from being injured by liquid 
solution. 


This is a clasp and locking item. If 
you are looking for a post war source 
of supply for a product with a similar 
mechanical principle, we will be glad 
to have you write us. 


N MOLDED p 
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wanted! 


WILL PAY CASH- 
ANY QUANTITY 


TO MOULDERS: 


wt 
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HARKY BRODER 


NEW 


CELLULOSE ACETATE 
POLYSTYRENE 
BEETLE 

BAKELITE 

AND SCRAP 


YORK 











CHOOSE YOUR SCRAP GRINDER 


FOR EFFICIENT OPERATION 


| 
| 


The Standard Ideal | 


Model 
rates with the utmost 
efficiency. 
@ minimum amount of 
space through special de- 
sign, the machine has 2- 
belt Texrope drive, 2 
.p. ball bearing motor 
outboard sealed 
bearings, 7 solid tool- 
steel en 3 


various sizes of granula- 
tion. 


Send for prices and 
FREE Catalog. 


20 Franklin Street Brooklyn, N. Y. 
Since 1895, Manufacturers of Patent Retary Cutters 
or get im touch with mearest representative. 


MINNEAPOLIS, MINN. aw Walker, 506 Northwestern Bank Bidg., DETROIT: 

Pt wi Austerberry's Sons. CH Nef Kohibusch & Bissell. NEW ENGLAND: 

Swedes MO Co., Leominster, — T. LOUIS: Larrimore Sales Co. LOS ANGELES 

Wn Hee ANCISCO Machinery ¥. Co. LOS ANGELES: Moore Machinery Co. 

WICHITA, KAN.: Fluid Air En me Ce LONDON, ENGLAND: Blackfrier’s 
neerin 


CANADIAN AGENT: Willlake 8 Wikon Lil Toronto & Montreal, Canede 
ee ——— ———— 
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F ball | 


inter- | 
changeable screens for | 


scrap grinder | 


Occupying | 


Guessing is all right for parlor games, but it won’t work 

out in plastic molding. 

cause soft centers, off colors and warping. 

dependable mold pyrometer to keep your product uniform 

The CAMBRIDGE Mold Pyrometer is the instrument 

recommended by powder manufacturers for determining 
the temperature of 
mold cavities. It is 
accurate, quick act 
ing, sturdy and de- 
pendable. 


Incorrect molding temperatures 
You need a 


BU 
WA 
ON 


B Ss 


Cambridge Instrument Co., 


CAMBRIDGE 


Mold—Surface—Needle 
Combinatien 
Single Purpose 


PYROMETERS 


Bulletin 194—S gives details of these instruments 


They help save money and make better plastics 











Inc. 
3732 Grand Central Terminal, New Y ork City 
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COLORS 


LIGHT FAST 
and 


PERMANENT 
REDS—YELLOWS—BROWNS 


SYNTHETIC 
IRON OXIDES 


REICHARD-COULSTON, INC. 
15 East 26th St. 
New York 10, N. Y. 
Factory — BETHLEHEM, PENNA. 
























suUrran & barry 


320 BROADWAY NEW YORK CITY 















INTERPHONE 
COMMUNICATION - EQUIPMENT 


CORD CD-318-A 





NOW IN PRODUCTION: 


CD-318-A IK-48 PL-68 PE-86 

CD-307-A PL-47 “A” Plug SW-141 

CD-874 PL-54 BC-366 JB-47 
PL-SS BC-347-C 





JK-26 
Your inquiry is invited on these and 
other Inter-communication Equipment 


Rt KARENOLA 


D TELEVISION CORPORATION 
1026 W. VAN BUREN ST., CHICAGO 7, ILL. 














r 





= J 


FINISHING 







COMPLETELY 
AUTOMATIC 
BUTTON 


Punches Fins 
Cleans Holes 


SPEEDS production, conserves © @ 
manpower and manhours, pays for 0080 
self in very short time. Saves fac- 
tory space. 3 models available: Model S 
accepts sizes 12 to 34; Model SP accepts sizes 
36 to 50; Model SX accepts sizes 12 to 50. 
Production up to 450 per minute. 


Bull@ndeX 


Corporation 


386 Fourth Avenue New York, N. Y. 
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Qhocene GRAND CENTRAL .. . direct entrance through 
building to Railroad Terminal—Baltimore and Ohio Motor Coach 
Station, and train platforms of three subway lines . . . a 56-story 
“landmark” building with a tenant roster that includes many of the 
proudest business and professional names in America. 


The Chanin Building is served by 21 high-speed elevators, and for 
the convenience of tenants, a 200 seat Auditorium is located on the 


50th floor. 


Your office requirements, be it an entire floor or a smaller unit, are 
available for immediate or future possession. 


Our architectural department, upon request and without obligation, 
will present plans drawn to the exact requirements of your own business 
or profession. 


CHANIN BUILDING 


A Nationally Known Address—“at New York’s Front Door” 
122 East 42nd Street, corner Lexington Avenue 


Chanin 


MANAGEMENT, INC. 
































@D.. ESTABLISHED HIGH GRADE | CANADA WILL NEED YOUR | 


SALES AND SERVICE ORGANIZA- lone 
TION SELLING PLASTIC MACHIN- | PRODUCTS 
ERY AND EMPLOYING OVER 50 







PEOPLE, WITH OFFICES IN SAN | Post War Opportunities Unlimited 
FRANCISCO AND LOS ANGELES, AND 

COVERING CALIFORNIA, ARIZONA, AT PRESENT WE ARE 

AND NEVADA WANTS TO SELL ADDI- ENGAGED TWENTY-FOUR HOURS A DAY 





TIONAL LINES OF PLASTIC EQUIP- ASSISTING CANADA’S WAR EFFORT 









MENT, ACCESSORIES, AND MATE- , ; : 

. “ Have you any Post War Planning that includes 
RIALS. WE CARRY ALL OUR OWN Machine Shop, Foundry, Wood or Plastic Work for 
ACCOUNTS AND CAN FURNISH EX- a a in —— aR: 

Our Plant is now fully equip anc to 
CELLENT BANK REFERENCES. PLAS- swing into Peace Time Production, once the / Me 
TIC TRADE THOROUGHLY COVERED. mon enemy has been defeated. We have an enviable 
reputation for precision workmanship and are 
a ‘ exceptionally well equipped for manufacturing. Our 1) 
Head Office is situated at Toronto, Ontario, in the 
Yh); d, | heart of Canada’s Industrial district. 
Correspondence Invited. {| 





Enquiries should be addressed to: 
q 


MACHINERY SALES C0 || MAPLE LEAF AIRCRAFT CORPORATION | 
an LIMITED 


3838 SANTE FE AVENUE | SSeS 
LOS ANGELES 11, CALIF. | aay E 


ATTENTION: D. N. MACCONEL, ae) | Suite 1003 67 Yonge Street 


TORONTO — CANADA il 
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STANDARD TOOL COMPANY |imrrrerres 








WATER STREET “\C°R@215" LEOMINSTER, MASS. 
1911 S 
1943 Thirty-two years ele in j 
Leen Gathiien wo te oid essa mane mm =«=—s_ INJECTION ano COMPRESSION motoine in a 
“aaa THERMOPLASTIC ano THERMOSETTING mareria 






Our experienced de- 
partment offers the latest best . 
design in the advancement and de- 
velopment of Plastics—Molds and 
Equipment. 


Lester Injection Molding Machines 
—New England Representatives. The 
latest and largest—4-ounce to 22- 
ounce. 


Conservation of vital materials calls for 


oh, |) ase mma ey (mm edie ae 























We have the set-up and 
experience to give you the 
best in plastics molding of 
small and large parts, in 
small or large quantities, 
at reasonable prices. 






















QUOTATIONS 
















EXAMPLE OF 





























etticient Scrap Grinders—Ball & ACCURATE on specific 
Jewell N SMALL DIA. requirements 
per yenenester — MULTIPLE ie * 

Plastic Material Dryer—Parks CORE PIN igation 
Standard—U. S. ts. An efficient praee ny 


Dryer of all ma , scientifically de- 
veloped for this purpose alone. 


Gages—dJigs—Fixtures. Because of 


our highly skilled personnel and 
modern equipment, we are serving the 
Government in the manufacture of 
























S. S. WHITE 
The S. S. White Dental Mfg. Co. P 


__- PLASTICS DIVISION 
Dept. M, 10. 40th St., wow tet V6, ee 













these precision tools. 
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REJECTS in any 





WANTED: PLASTIC SCRAP OR 


urea molding ma 
Box 318. Modern Plastics. 
: Wateon- Hydr. r. Presses, 22” x 24”, 5%" ram: 25" x 
48" x 26", four 344" rams: 78" x 36", two 7)" rams. 
on Extrusion Press. w. 5. 
Acecurmmulator. W.&P. 150 rf. jacketed eeine. 
Spirai J ynn-Su 50 gal. 


Double Jack. Mixer. 6—Brand new Ball & Jewell Ro Cutters. 
1—Ball & Jewell #144 Rotary Cutter. stocks of Hydraulic Presses, 
pee Y eo a Mixers, Gri , Pulverizers, Gas 














We a t. your oe machinery. 
Stein » OE Ce., Broome St., ork City 
FOR SALE: 1—Watson Stiliman Hyd lat * ram; ow 
Farrel L oy ag Hydraulic Presses, 24x vy 12° ram; mL . 8S. 15° x18 
Hydraulic Press ram; 1—14" x 24° Press, 9” ram; 4—24" x 55” 8 
cored Hea Picchone 4~W. & P. Mixers; 1—Elms Hydraulic Pusap, 
6.5 GPM ar PSI; 4—Semi-Automatic 100-ton Hydraul 





Presses, platen area 20" x 36"; h Acumen 6” Tuber: Dry Powder Mixers; 
Pulverizers, Grinders, etc. bend for complete list. Reply Box 447, 






asin 
sy eg?“ MODERN 
Al, dee riitementA $5 tol dnd Se hee You, MY. 





For further eddress Classifies 
PLASTICS 








WANTED: THERMOPLASTIC SCRAP or rejects in any form, including 

Acetate, Butyrate, Styrene, Acrylic and Vinyl Resin materials. Submit 

sam and details of quantities, grades and color for our quotations. 
y Box 508, Modern © 





WANTED 


USED INJECTION MACHINES 
Box 902, Modern Plastics 











HIGH GRADE SALESMAN with New York City connection with manu- 
facturer of Top Grade Plastic Machinery. College education—Diploma 
in cties Methods—T: of Plastics. Working field 
knowledge of Industrial Analytical Center, Practical molding know]- 
edge. Excellent social position. Reply Box 903, Modern Plastics. 








lnment molding plant win og 


A Sisko Scie or Nickel Kettles, Vacuum Pan, 
See a Machine and Mixer, Hydraulic Presses. Reply Box 825, Modern 


FOR SALE. One Southwark 225 ton Inverted Press with pushbacks. 
Reply Box 512, Modern Plastics. 




















WANTED 
Man with eas of one year’s experience in molding room, or 
ent of | injection moldi » to do 
woul on soley beaks . for an established hid Western tern con- 


cern. 
~ me ng plastic sales experience may also apply. Box 862, Modern 








WANTED 


Salesman with past experience with good injection molding con- 
cern,,.wanted to cel as direct aapecpeneniere Sy for reputable es- 
tablished Mid-Weastern concern, good salary and opportunities 
fer advancement. 


Box 863, Modern Plastics 











pak pl Lang Second hand or discontinued compression molds 
sizes bottle cosmetic 


containers, — Bh Jewel 
buttons and other novelties. Immediate cash. 


fi 





POSITION WANTED 


Chemical Engineer, College Graduate, Twelve Years Experience 
in the Manufacture and Use of Thermoplastics. Reply Box 900, 
Modern Fiastics Incorporsted, 122 East 42nd Street, New York, 


New York. 














National Distributors, high credit, excellent references, with 
large Jobber and Chain Store following interested in establishing 


connection with producer for now and for post-war period. 


Reply Box 901, Modern Plastics 











START A —-~— DEPT.IN YOUR PLANT. For jigs, Gxtures, forming 

dies, etc. m= of phenolic resin, open molding. On one months 

contract I ay to your plant, advise minimum equipment required, 
efficient layout and train your man in technique of plastic casting. 
'y Box 904, Modern Plastics. 


INJECTION MOLDING MACHINES wanted for war work, one or more, 
any size. Cash purchase. Proof of use will be furnished. The November 
1943 issue is the first in which we have adv . If your machine is 
not making money then sell it to us. It will help end the wars and you'll 
buy better competitive and cheap soon. Box . Modern 


WANTED TO BUY: 
injection molding material, new or reground. 


— interest or outright for cash, Injection Molding plant. 
t advertisement. Box 906, Modern Plastics. 











For cash. Clean acetate, butyrate, or styrene 
Also interested to buy 
This is our 





WANTED 


MECHANICAL ENGINEER 
Design background in small special hi y for development 
department of progressive manufacturer of synthetic materials. 
Excellent peacetime future. Give complete details and salary 
expected. Location Northern New Jersey. Reply Box 907, Modern 
Plastics. 











ATTENTION 
PLASTICS MANUFACTURERS 


De you want representation in Western New York? Buffalo 
company desires permanent connection with plasties concern 
for post-war period, or before. Our service may include selling, 

warehousing, p= advertising. Will set up smal! plant 
for shop work if desired eply Box 908, Modern Plastics. 











ARE YOUR POSTWAR IDEAS DESIGNED YET? Are you ready to start 
manufacturing your ideas as soon as materials are released for civilian 
use? Can your product use the beauty, a ¢ and eye appeal of 

astice? version to plastics is our specialty. All information kept 
n strict confidence. Reply Box 909, Modern Plastics. 


CHEMICAL ENGINEER—20 years experience in development, produc- 
tion and sales in plastics and allied industries. Expert in compression, 
injection, and transfer molding and compounding, now open for con- 
nection in technical sales capacity. Reply Box 910, Modern Plastics. 








WANTED IMMEDIATELY 


2- 4- 6-, or 8-oz. Modern Injection Molding Machine for Ther- 
moplastics. Must be in good condition, any make. Reply Box 911, 
Modern Plastics. 











WANTED: Small wlastie, — dee aoe jection, compression molding ma- 
chine, preferably with sel pump and y equip t, 
high working pressure a wilt pay cash. Give model and factory 
serial number. Reply Box 912, Modern Plastics. 








FOR SALE—PLASTIC EQUIPMENT! 
| 36” pulibes Mills with Royle No. 4 Tuber motor 
wt Rubber Mill 


ven 
Watson-Stillman Steam 


Royle 1 Tuber motor drive Heated Platen Press 
R No. 3 Tuber motor 3 Hydraulic Presses 17° Ram, 
ven 6’ 6” stroke, with 


mps 
1 Guilotine Hydraulic Cutter 
FIRST MACHINERY CORP., 819 E. 9th St., New York 9, N. Y. 
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TWO INJECTION MOULDING ay —Feo wanted for important w 
work in . Any size or make from half ounce up. Apply Box 913. 





Modern 

WANTED: One new or used Hydraulic Press Company, Injection 

lis pn. Plastic ap owenn ag poe, -t o Sees & 
tion, preferably 12 ounce. terested m other types of 


sjection U Units, similar to H.P.M. Tenis Box 914, miss Plastics. 





Well acquainted in 
Finan- 


Aggressive manufacturers’ representatives. 
the Twin City area. Interested in lines for post war era. 
cial and business references. 


Manufacturers Sales Co. 
500 No. Prior Ave. St. Paul 4, Minn. 








WANTED 


EXPERT DESIGNER on injection molding dies, for large quan- 
tity production. This designing could be done during spare time. 
Post war opening, providing applicant is thoroughly experienced 
to supervise the production of injection molded parts. Give full 
particulars in first letter. Reply x 915. Modern Plastics. 








WILL BUY PLASTIC MOULDING PLANT 


Prefer plant equipped for Injection Moulding. Small or medium 
sised plant. In reply, give detailed description and price. Reply 


Box 916, Modern Plastics. 











PRODUCTION CONTROL MAN is looking for a lively concern and a 
position with an outlet for ideas and initiative. Can ab uae — nt, 
t-war production. — «es Industrial Su nning, 
uling, Coordinatin uction; Liaison Activity. Draft deferred. 

Reply Box 917, Modern Plastics. 





WANTED 
Industrial Designer 


With creative ideas and proven experience. We have nation wide 
sales organization—designer will do no selling. He will meet 
clients and must have personality and ability to supervise large 
industrial ts. U l opportunity for permanent posi- 
tion with growing organization of highest personal and financial 
integrity. Write fully. Strictest confidence observed. 


DOHNER & LIPPINCOTT 
500 Fifth Avenue, N. Y. 
A Division of the Douglas T. Sterling Co. 














FOR SALE: Two hydraulic high pressure pumps for 
Two hydraulic accumulators, condition. One 
hand mp. For complete details write Gerber Plastic Company, 
816 Walnut St., St. Louis 2, Missouri. 


PLASTIC MACHINERY is ‘desired 4 or 6 ounce injection melding press 
preferably Reed Prentice 50 to 100 ton compression press with pump 

tor and st heated platens extrusion press with 2 or 2‘) diameter 
screw preferably national rubber one or two horse power boiler and 
150 pound steam. Reply Box 918, Modern Plastics. 


stic molding. 











MANUFACTURERS ATTENTION! 
Unique Export Opportunity 
>a tant financial group, experienced manufacturers, in an 
usive market abroad seek contract with plastic manufac- 


cape royalty basis on popiustion, commission basis on finished 
i Confidential. Box 229, Equity, 113 West 42nd St., 











PLASTIC ENGIN naan te anne experienced in designing com- 
pression molds for large e roduction. Must be well versed in tool making 
and plastic machinery. e offer unlimited earning possibilities to right 
man. tablished company. Reply Box 919, Modern Plastics. 





Arthur Sw &A jiates 
PRODUCT DESIGN 
Executing designs for post-war manufacturing. 
540 N. Michigan Ave.. Chicago 11, Il. 

















atson-Stillman | 














Just Published! 


1944 


PLASTICS 
CATALOG 


Encyclopedia of Plastics 
aS 


HE huge 989-page 1944 PLASTICS 
CATALOG is now being distributed. 
This encyclopedia of the industry is the 
only complete, up-to-date annual covering 














every commercial plastic material including 
molding powders, coatings, synthetic rub- 
bers, fibres, laminates and plywood; also 
every method and technique of manufac- 
tests & specifications; machinery & 
equipment. Also has the only complete, 
reliable index and directory to all manu- 
facturers & sources of supply. 8 special, 
exclusive charts of Plastics Properties, 
Solvents, Plasticizers, etc. Details outstand- 
ing war applications, points way to plastics 


tures; 


in postwar production. 


A Limited Number of Copies @ $6 


(foreign higher) 


PLASTICS CATALOG 


122 EAST 42nd STREET 
BED VORR th, Bees 


1944 PLASTICS CATALOG 
122 East 42nd Street, New York 17, N. Y. 


Please send me copies of the 1944 PLASTICS 
CATALOG @ $6. (Remittance must accompany order.) 


Name. 
Company 
Street... 


| &» Zone, State 
See@eseegeeseseeeegsegseeeesctenseseseeeses es 
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119 ; PLASTICS parts and PLASTICS materials play an important part in the building 
Hy of houses, trains, and automobiles. GENERAL ELECTRIC has many years of 
141 background in these applications and G.E. PLASTICIANS WILL ONLY RECOM. 


—_ MEND PLASTICS IF: 


11 


L. PLASTICS WILL SAVE MONBY;: 
198 PLASTICS WILL DO A BETTER JOB. 


Sover 


. GENERAL ELECTRIC'S research and developmengeprogfams are continually 
a broadening the scope of PLASTICS. It has diversified molding, laminating, fabricat- 
3 ing and laboratory facilities, and from experience can advise you cm PLASTICS 
202 materials and methods are best for your types of application, 


mil For further information, write Section A-200, General Mectite Company, 1 Plastics 
72 ; dvenue, Pittsfield, Mass. 


Hear the General Electric radio programs: ““The G-E All Girl Orehestra™ Sunday 10 P.M. 
E. W. T. NBC. “The World Today” news every weekday 6:4499P.M. E. W. T. CBS. 


GENERAL @ ELE 
Buy War ‘Bonds 










ra 


Nornine is too good for the navigator when 
a bomber takes off for transocean flight . . . 
and no wonder. Because radio cannot be used, 
a minute error in calculations can make all 
the difference between a friendly port and a 
landing where Nazis are waiting 

Because a navigator is so dependent upon the 
accuracy of his instruments, computing devices 
made of VINYLITE Rigid Plastics have been 
widely adopted by the Air Forces. Critical 
metals have been released, and our air men 
have been provided with instruments that 
combine lightness in weight, dimensional 
stability, toughness, extremely accurate print- 
ing, and almost zero moisture absorption. 


If these properties suggest a way that VINYLITE 


4s A FORTRESS 


AT A PIN-POINT 
CALLED “HOME” 


Plastics can improve your war products, our 
Development Laboratories and Field Engi- 
neers are at your service. Or, if they suggest 
a place for VINYLITE Plastics in your postwar 
plans, our technical literature will help you point 
the way. Write for Booklet 7VE, “‘Vinylite 
Resins—Their Forms, Properties and Uses.”’ 
Plastics Division 
CARBIDE AND CARBON CHEMICALS 
CORPORATION 
Unit of Union Carbide and Carbon Corporation 
UCC) 


30 East 42ND STREET NewYork 17, N.Y. 


Vinylite 


RIGID PLASTICS . RESINS FOR 
RESINS FOR ADHESIVE 


*The werd "'Vinylite’’ is a registered trade-mark 
of Catbide and Carbon Chemicals Corporation 


ELASTIC PLASTICS 
SURFACE COATINGS 





